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Model “69 T” 


Self Starter 
30 Horsepower 
5-Passenger Touring Car 


110-inch Wheel Base 


Completely Equipped 
Warner Speedometer 
Center Control Mohair Top and Boot 


Remy Magneto Clear Vision Wind 
Prestolite Tank Shield 


Timken Bearings 


their car in sufficient time to get a whole lot of 
fun out of the late summer and early autumn. 


VERY one seems willing to concede 
the fact that our 1913 values have 
broken all existing price records — 
most of which were held by this 

company. This car, at this price, with its 
remarkably complete equipment of modern ac- 


There are over 2000 Overland dealers. Each 
one is given sO many cars, consequently he 
has just so many to dispose of, and the sooner 
you get in touch with him the quicker you 


cessories, gave the automobile world an unex- 
pected thrill. We have again reduced the 
scale of market prices and nothing but our 
huge annual production of 40,000 cars has made 
this industrial feat possible. 


We have but one problem before us — sup- 
plying the demand. And in this connection 
we wish to make a suggestion. Get your 
order in early. There are many months of 
perfect motoring weather ahead of you before 
the cold weather closes in on your automobile 


will have your car. 


The exceptional value of this model has made 
such a profound impression on the public (not 
only in America, but all over the world) that 
our immediate shipping orders are treble that 
of our present production. We are shipping 
150 carsa day. 500 a day would not fill our 
immediate orders. 


If you do not know who the Overland dealer 
is in your vicinity write us for his name and 


pleasures, and those who book their “69” address. Also we will be glad to send youa 
order early— that is, right now— will get 1913 catalogue. Please ask for book F-29. 


The Willys-Overland Company 
Toledo, Ohio 
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WINTON SIX 


advertising tells the truth 


THE PRICE YOU PAY vs. 
THE QUALITY YOU GET 


BSOLUTELY misleading is the idea that 
price represents quality. 
That mistake costs American automo- 
bile buyers millions of dollars every year. 
Right here is the proof. 


PRICE CLIMBS ABOVE QUALITY 


Up to a certain point’and no further, the 
quality put into a car by its maker forces up the 
car’s price. 

There is a limit to the actual quality any maker 
can put into his car. But price never can and 
never does stop there. Price climbs and climbs, 
often far beyond the cost of car quality. 

Consider the records shown on this page. 
These facts and figures are not secret. You can 
get them, as we did, from commercial sources. 
Some of them were printed in automobile trade 
journals. 

We simply take known figures and analyze 
them for you. But to make sure of having an 
absolutely reliable basis of calculation, we had a 
statement prepared by Haskins & Sells, certified 
public accountants. (See table No. 1. ) 


A LOAD OF $3,000,000 A YEAR 

This record covers six representative makers of 
high-priced six-cylinder cars. These makers are 
under a burden (for stock dividends, for interest 
on bonds, mortgages, and gold notes, and for 
plant depreciation) of $2,435,686.78 per year. 

That’s only part of it. To pay off funded 
debts, notes, and mortgages, these makers must 
set aside money every year for a sinking fund. If 
we allow ten years for the whole debt, the annual 
charge for this item is $645,794.79. Making a 
grand total charge of $3,081,481.57 per year. 


NOT AN ATOM OF QUALITY IN IT 


You need not be a banker or a broker to know 
that dividends, interest, principal, and deprecia- 
tion do not add a single atom of quality to any 
automobile. Te quality of cars has nothing 
whatever to do with this three million dollar charge. 

But this charge does affect the price of every 
car made by these makers. Legitimately so. 
Stockholders are entitled to dividends. Holders 
of bonds, gold notes, and mortgages are entitled 
to both interest and principal. And, to keep 
from wasting his business, every maker must 
provide for depreciation. 


BURDEN COSTS YOU $342.38 PER CAR 


Makers who carry this three million dollar 
burden are forced to charge enough more 
than their cars cost in labor, materials and quality, 
in order to get into their cash drawers a sum 
of money (over and above what they pay out 
for manufacturing) to discharge this burden. 





Table No. 1 
FINANCIAL OBLIGATIONS THAT BOOST 
c RICE 


bile manufacturers, 
yuntants, from infor- 











Interest on funded debts calculated at the rates of interest which the 
bonds catry 

Interest on notes and mortgages payable, where not specified in the 
information, H dat th ate of 6% per annum 

Dividends on preferred stock, where not fixed. calculated at the rate of 
7% per annum 

Dividends on common stock, where not established, calculated at the 


rate of 4%) per annum 
Depreciation of buildings and equipment calculated at the rate cf 5% 
per annuin. 
Annual 
Requirements 





Amount Estimated ) 

Capita grefertedecss vcocccceves $12. 300,600.00  $838.060.00 

Capital stock, COMMON .... cee eescseess 13, 590, 800. 00 469,816.00 

Funded debts .. eoee es seeeee 2,350.000.00 141,000.00 

Notes and mortgages payable ......esseee0. 4,107.947.93 226,476.87 

Total ...-ccces covcesescece $32,349, 347.93 $1,675, 352.87 
Depreciation of Bui and Equipment 

hems—5 “% 206,678.46. 2.0 sceceseccccecs 


£760, 333.91 


Total Annual Requirements for Interest, Dividends, and 


Depreciation of Buildings and Equipment ........ $2.435.686.78 











Divide this total charge by 9000 (the total car 
output*) and the answer is $342.38 per car. 

So that, when you buy a car made under 
this burden, you pay $342.38 as your 
portion of an expense that does not in the 
remotest degree enter into car quality. 


AND HERE IS THE POINT 


We maintain that it is not possible to put into 
an automobile more or better car quality than you 
will find in the Winton Six. 

The Winton Six sells at $3000. Salesmen 
selling cars at higher prices will tell you that it 
lacks in quality what it lacks in price. 

That statement is completely false. 

The only thing the Winton Six lacks is 
super-price. It lacks that because the 





Table No. 2 


EXPENSES THAT ADD NO OUNCE OF 
CAR QUALITY 
This table, compiled by ourselves, shows how six representative makers 
are compelled to charge you more than $600 per car for expenses that do 
not add a single ounce to car quality: 
Annual interest, dividend, and depreciation requirements, 
six makers, as shown in the Haskins & Sells table $2,435,686.78 


Annual sinking fund requirements, six makers (10% of 


SMIRK i chdimnds usv0sedases ocaumbibeiinse 645,794.79 
Total annual burden, six makers .........+.+ $3,081,481.57 
This averages per car (9000 car output).... .......... $342.38 
Dealer's discount per car in excess of discount on Winton 
Six S00- 6 & | eadddar-o+4o06 oes 66r:0660008 340.00 
Total requirements pet car for items listed above $682.38 
Winton Company's total requirements per car for similar 
iterns, calculated at the same or higher rates...... 80.00 
Excess costto you per car of six makers for expenses 
having absolutely nothing to do with car quality $602.38 











The Winton Motor Car Co. 


The World’s First Maker of Sixes Exclusively 





CLEVELAND: 1228 Huron Road; Derroir: 998 Woodward Ave. ; MILWAUKEE: 82-86 Farwell Ave. ; MINNEAPOLIS: 16-22 
Eighth St., N.; Kansas Ciry: 3324-3326 Main St. ; San Francisco: 300 Van Ness Ave. ; SEATTLE: 1000-1006 Pike St. 


Winton Company, being wholly free from 
debt and from over capitalization, is not 
forced to inflate the Winton Six price. 


COMPARE $80 AGAINST $342.38 


Here is what we are forced to charge you for the 
same items shown in tables 1 and 2, and at the same or 
higher rates: 


Stock dividends (6% on $1,000,000)......... $60,000 
Plant depreciation at 5%... . fe = 60,000 
Interest on bonds, mortgages, and gold aotes. . Nothing 
8 RR oe RR hi oa . Nothing 


$120,000 
$80 


6 ee ee 
Averaging per car (1500 output) 


This $80 is $262.38 less than must be 
charged per car under the three million 
dollar burden. And in neither car is quality 
involved at all. 


AGAIN MORE PRICE, NOT QUALITY 


There’s still more to add. Consider deaier’s discount. 
The average price of the six cars is $1700 higher than 
the price of the Winton Six. The dealer gets 20 per cent. 
discount. ‘Twenty per cent of $1700 is $340. And so 
you pay $340 more in dealer's discount on one of these 
cars than you do on the Winton Six. 

Add this additional $340 to the excess $262.38, shown 
above, and you will find a total of $602.38 that we are not 
forced to add to the Winton Six price. (See table No. 2.) 


WHY WE PRINT THESE FIGURES 


The Winton Company is practically the only one in 
America selling high grade Sixes at $3000 or more that 
can publish these facts and figures. Because the Winton 
Company is practically (if not actually) the only one 
wholly free from any tremendous burden not connected 
with car quality. We own our plant scot free, and we 
owe nothing on bonds, mortgages, or gold notes. 

We publish these facts to set you thinking. 

Making, as we do, the highest grade car that our long 
specialized experience and the best of facilities can pro- 
duce, we want you to find out that a high-quality, up-to 
the-minute six-cylinder car of 48 H. P. need not cost 
you more than $3000. 


SIMPLY ASK TO BE SHOWN 


Compare cars first. Then compare prices. And find 
in other cars, if you can, any equivalent of the price 
charged you above $3000. 

The $3000 Winton Six is the car that converted 
high-grade makers and buyers from four-cylinder cars 
to Sixes. 

It holds the world’s lowest sworn 
record—22.8 cents per 1000 miles. 

It is the pioneer self-cranking car, and its makers 
were the first in the world to make Sixes exclusively. 

It is the only high-grade car that has not required a 
single radical change in five years. 

It is up-to-the-minute in beauty,.in design, in con 
struction, and in performance, and it is the most rest- 
ful riding car in the world. 

Let us send you our 64-page, 


repair expense 








library-size catalog. It tells all 
the facts. Clipthe coupon and 
mail it today. 


Please send me the 
catalog advertised in 
the Scientific American. 


* Estimated by editors 
of prominent automobile 
trade journals. 


Cleveland, Ohio 


Winton Branch Houses: New York: Broadway at 70th St.; Cuicaco: Michigan Avenue at 13th St.; Boston: 674 Common- 
wealth Ave.; PHILADELPHIA: 246-248 N. Broad St.; BatTimore: Mt. Royalat North Ave.; PrrrspurcH: Baum at Beatty St. ; 





To the Winton Co. 
1080 Berea Road, Cleveland, Ohio 
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The Dream. Thirty-three years ago, Edison Mazdas are used they are more economical than any 


put a little paper horseshoe filament, that he had Ever where other type of lamp. 
carbonized, into a glass bulb and pumped out the air : oe 
Electric Wiring. The past few years have 


Next he passed a current of electricity through this 
witnessed a great advance in wiring methods together 





with a steady reduction in cost. Invisible electric 
wiring is now so simplified that you can install elec- 


horseshoe. As it glowed white hot, lighting up the . ——————— 
darkened room, the Wizard of Menlo Park dreamed 1! 

his great dream which has now come true—  Elec- ” ° : 

” } Electric light for all the tricity at surprisingly low cost and with little disturb 
| 


world — in city, village ance. 


tric Light for Everybody 


‘ ¥ *8S8. ( llov y 2 0 "s - i 4 ° 
Progress | n | — Edison 7 inve oe and country, on land and Reflectors. Almost as great as the advance 
manufacturers and lgnting companies nave contn- “ s ® ’ E - 
uously improved not only the lamps that give the sea — this 1s Edison Ss in electric lamps have been the improvements in 
i nice tes qethes checele Tale suitable reflectors. As fast as lamps become more 
ig it also * se ce akes g 
veel sar beg - dream come true. and more efficient, the reflectors become more and 


universal. The result is so startling a reduction in 











more effective distributors of that light, thus practi- 
cally doubling the amount of wsefu/ light obtained 








cost that ten cents today buys as muc h electric light —— me 





as a doliar did twenty-hve years ago - ; 
from a certain amount of electricity. Altho made in 


Tungsten. One of the greatest steps in sizes and styles from tiny battery lamps giving half a many different sizes, styles and finishes, these reflec- 


‘6 : 1 «6 
on tors are of three general types extensive in- 
advance was the Tungsten filament lamp that actually candle power to great lamps giving 800 times as much. 5 yPes, ’ 


. “cc 1 ‘ 
: shez ‘ tensive’’ and focusing’’. Almost any angle of 
gave nearly three times as much light as carbon fila- j g 





ment lamps of equal current consumption. But this Economy. Edison Mazda Lamps could not reflection can be obtained by a judicious use of one 
Tungsten filament was too brittle for every-day use be used for all these purposes if they were nct sturdy or more of these types. Holophane glass and metal 
in the places and ways in which people were used they would not be used if they did not give more reflectors are usually recommended for all standard 
to using electric lamps light for less money than any other type of lamp. ames of lamps. For the large 400-watt and 500-watt 


Without consuming any more electricity, Edison Edison Mazda lamps especially attractive Mazda 


Monolux Reflectors have been designed. 


Drawn Wire. A brilliant invention has Mazda Lamps give twice as much light as the best 
esulted in the pro on of drawn ‘Tungsten wire electric lamp previously in common use a 4 
sulted in the production of d g , Di The Dream Comes True. Thus with 
stronger than steel. This wire is used to make the leet cen ined ares Secaal 
- . _ ‘ anc ore econo amps and refiectors 
filaments in Edison Mazda Lamps. So sturdy are Everybody—Everywhere. That’s . 
a : : installed more simply and inexpensively than ever 
these filaments that today Edison Mazda Lamps can why electric light users everywhere are replacing old ; 
an 2 before, everybody, everywhere can afford electric 
be used any way, anywhere, any electric incandes- lamps with Edison Mazdas. That's the reason elec- lichti 
; ighting. 
cent lamp is available tric light is so cheap that the tiny cottage or small 
ae W 3 vetter electric light than was i 
y store can now afford better ele ric lig 2 W here to Buy. Ask any lighting company 
— aT oe 7 et eee or any ‘‘ave mansion . weer 
S€S. Millions of these sturdy Edison Mazda possible a few years ago for any avenue mans or electrical dealer about modern electric wiring and 
Lamps are now used for every lighting need. ‘They or department store che hhest snes and wayles of reflececss and. EAGT 
light streets, homes, stores, factories, offices, f Id Mazda Lamps for your special needs. 
churches, theatres, electric signs, ferry boats, trolley New Lamps or Old. if you are still us- 
cars, railroad trains. battleships, automobiles, motor ing old style lamps put Edison Mazdas in the same For expert advice on anything electrical write out 
boats—every way and everywhere. There are all sockets—and compare results. Wherever Edison nearest office. 


eneral Electric Company 


Largest Electrical Manufacturer in the World 





fis Only Sales Offices in the following Cities: Lamp Agencies Everywhere 























Atlanta, Ga Chicago, Il. Indianapolis, Ind. New Haven, Conn. San Francisco, Cal. 
Baltimore, Md Cincinnati, Ohio Kansas City, Mo. New Orleans, La. St. Louis, Mo. 
t Birmingham, Ala Cleveland, Ohio Keokuk, Iowa New York, N. Y. Schenectady, N. Y. 
} Boise, Idaho Columbus, Ohio Knoxville, Tenn. Philadelphia, Pa. Seattle, Wash. 
Boston, Mass. Davenport, lowa Los Angeles, Cal. Pittsburg, Pa. Spokane, Wash. 
: Buffalo, N. Y. Dayton, Ohio Louisville, Ky. Portland, Ore. Springfield, Mass. 
§ is Butte, Mont Denver, Colo. Memphis, Tenn. Providence, R. I. Syracuse, N. Y. r 
This Symbol on Charleston, W. Va Detroit, Mich. Siledehee, Wis. Richmond, Va. Toledo, Ohio The Guarantee of 
Edison Mazda Charlotte, N. ( Off. of Sol’g Agt Minneapolis, Minn. Rochester, N. Y. Yoyngstown, Ohio Excellence on 
Lamp Cartons Chattanooga, Tenn Erie, Pa. Nashville, Tenn. Salt Lake City, Utah Goods Electrical 





















For Texas and Oklahoma business refer to General Electric Company of Texas,—Dallas, El] Paso, Houston and Oklahoma City 





For Canadian business refer to Canadian General Electric Company, Lt’d, Toronto, Ont. 
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The Dusseldorf Exposition of City 
Building 
By Our Berlin Correspondent 
OWN planning as an art 
recent date. In olden times 
were mainly shelters against the attacks of 
outside foes and accordingly were encom- 
passed by walis into which the inhabitants 
of the surrounding districts would crowd 


is of quite 
towns 


on the approach of the enemy. 

As there are now no walls to hinder the 
expansion of cities, and modern rapid 
transit systems permit of covering great 
distances quickly and cheaply, modern 
cities are seen to extend their suburbs like 
long way into the country, 
the latter an inexhaustible 
health. The country 


used to come to the town; 


tentacles a 
deriving from 
store of vigor and 
now the town 
goes out into the country. Moreover, the 
crowded network of narrow streets devoid 
of any trace of verdure is more and more 
replaced by regular systems of broad and 
leaving plenty of 


well planned streets, 


space for private gardens. 
I 


In view of the increasing importance 
attached to this problem the Exposition of 
City Building, organized by the city of 
Diisseldorf on the Rhine, would seem to be 
The idea of 


this exposition had been suggested by the 


of more than passing interest. 


decision of the City Counsel to eall for a 


general competition for the builling of 
Greater Diisseldorf, the outcome of exten- 
sive incorporations of neighboring com- 
munities. It may be said that Diissel- 


dorf, the old and quiet town of art and 
gardens, had, with rapidity, 
become an industrial center of nearly 400,- 
000 inhabitants. It was intended to ex- 


surprising 


hibit such plans of modern city builders as 
would be received in connection with this 
but in 
one-sided presentation of the subject, the 


competition, order to avoid any 
municipality invited all the more import- 
ant communities of the western provinces 
to participate in a city exposition com- 
This 
invitation was sent out to all townships 
than 10,000 


Rhenania, Westphalia and Hessen-Nassau, 


prising all fields of communal life. 


having more inhabitants in 
as well as to some firms more directly con- 
nected with communal life. The Diissel- 
dorf Exposition thus is a joint intercom- 
munal enterprise of the towns and cities of 
Western Germany which in its conception 


is entirely new. About 600 exhibitors are 


showing nearly 4,000 different objects 
grouped under City Building, Sanitary 
Arrangements, Hospital Management, 


Civil Engineering, and Industry. 

With its historical and modern town pic- 
tures, its models 
markable monuments and 
and recent, its reproductions relating to 


and photographs of re- 
buildings, old 


the designing of streets and drainage plants, 
gas and water supply, the exposition is 
nothing short of an illustrated history of 
German towns and is bound especially to 
appeal to those concerned with the charac- 
their manifold 
tasks from a social, educational and sanitary 
point of view 

The Department of City Building pre- 
sents in 37 rooms a number of solutions of 
town-planning problems. The town of 
Hamm, Westphalia, illustrates by means 


ter of modern towns and 


of two relief maps corresponding to 1910 
and 1916, respectively, the contemplated 
improvements of its street system entailed 
by the partial shifting of the river Lippe 
and the construction of the Lippe canal, 
the costs of this improvement work are 
estimated at $7,000,000. A large model 
illustrates the street improvement recently 








Exhibit of the municipal schools of domestic science. 



































Display of a plant that utilizes refuse slag. 


THE DUSSELDORF EXPOSITION OF CITY BUILDING 


PRICE 15 CENTS 
$3.00 A YEAR 


commenced in the Hansastrasse at Dort- 
mund. 

Another scheme shown at the 
tion, which is likely to arouse universal 
interest is the contemplated installation of 
a network of roads 21 meters (69 feet) in 
minimum width, affording a connection as 
straight as possible between the various 
centers of industry, and dealing with street 
car as well as carriage traffic. These 
roads are even to be continued beyond the 
industrial district proper, as far as Aix-la- 
Chapelle and Cologne and the Sieg district 

An important department coming under 
the head of “Sanitary Arrangements” is 
that of drainage plants and the purification 
of sewage. Hamburg had long been the 
only German town having a well 
trolled drainage plant, until in the sixties of 
last century the towns of Frankfurt-on- 
Main, Stettin, Danzig, Berlin and others 
at last realized the importance of such 
installations. 

Included in the exposition are ail the 
different of drainage, 
schemes, general and specified, of plants of 
different mixing and 
separating mechanical 
and settling tanks as well as plants de- 
signed on the biological and oxidation 
processes, special plants on the Emscher- 


@XPosi- 


con- 


systems many 
dimensions on the 


systems, cleaning 


brunnen system and some minor settling 
plants for industrial works, hospitals, etc 

A kindred problem is the cleaning of 
The divers 
ways and means available in this connec- 
tion are most adequately illustrated, thus 
affording to engineers a welcome oppor- 
tunity of study and to the man in the 
street an interesting insight into a field yet 
insufficiently known. The city of Dort- 
mund, for instance, shows an installation 


streets and the refuse disposal. 


for the collecting and loading of domestic 
refuse destined to be transported to some 
distance and for the cleaning of dust-bins 
on the alternating system. A large-scalc 
refuse sorting plant connected with agricul- 
tural operation is exhibited by a refuse 
utilization company. Pictures and actual 
of refuse destructor plants are 
shown by the. most important 
cities of Western Germany and by man) 


models 
some of 


engineering firms. 

Communal and private hygiene, 
sive of the installation of baths, sanitar) 
plants, heating, disinfection, school hygiens 
and other sanitary arrangements, consti- 
tute another department. Maps, _itlus- 
trations and models of widely differing 
bathing establishments from the simple 
douche to the large swimming tanks and 
the most modern achievement, viz., river- 
side “‘beaches,”’ are among the more im- 
portant exhibits of this part of the exposi- 
tion. The economical and hygienica! dis- 
posal of the dust of our dwellings has for 
the general health an importance which 
eannot be overrated. 

Other exhibits of interest are those re- 
lating to the destruction of rats and gnats 
and on the other hand to the protection of 
animals. The arrangements for 
the treatment and prevention of diseas« 
form a special group showing in a most 
comprehensive manner the management 
of modern hospitals, as well as the provi 
ion made for the prevention of epidemics 
and the protection of infants. 

The department of Civil 
comprises plans and models of public and 
industrial buildings, railways, bridges, ete. 
The department of Industry finally re- 
views the development and status of the 
industry of Western Germany in its vari- 
ous branches and therefore resembles the 
ordinary industrial show. 
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Good Reads and National Defense 


character 
arm) 


y* A\TEVER benefits of a military 
f ma ‘ derived from the recent 
maneuvers (and they will doubtless be 
wails t he 1é 





tions have had the much desired result 
of drawing attention forcibly to the necessity for good 
reads as part of the system of National defenses 
The Arw md Navyu Journal states that there was one 
opine shared unanimously by) Army and National 
Guard tice I took part in the Connecticut 
nakneuve It is that the roads of that State, with 
the exce; i f some of the main turnpikes, are hot 
hat th Th f so old and advanced a State as Con 
necticut should be We are told that in the event of 
war and a heavy fall of rain, the side roads would be 
most as imp able as the Virginia dirt roads were 
during the ©) War The necessity for good roads 
is emphasized by the fact that the country is hilly; and 
t heme { 1 who have had oceasion to travel through 
the State know that some of the hills are both steep 
ind nz 
‘he defensive manenvers in Connecticut proved once 
more that good highways are absolutely necessary for 


the rapid disposition of Napoleon understood 


troops 





this fact hix system of military roads is one of 
the finest monuments left by this soldier-engineer It 
ic not to the point to say that railroads, which were 
unknown in Napoleon's day, are available now; for 


while the railroads are excellent for the conveyance of 


large bodies of troops quickly over long distances, we 


wust remember that the majority of the movements of 
troops, especially in tactical movements, must be made 
over the State and country roads 
The Gordon Bennett Cup Race 
F the Gordon Bennett Cup race taught us any- 
thing it taught anew the lesson of America’s back 


vardness in aviation Prizes of ten thousand and 


fifteen thousand doliars had been offered by clubs for 
n cup defender rhe response was discouraging to say 
the least. Gallaudet made a splendid effort to comply 


with the Aere Club of America’s conditions by design 


ing a machine which is in every way a credit to Ameri 


can ingenuity, but which sustained a severe accident a 
few weeks before the race That a nation of ninety 
million prercpole supposedly possessed of considerable 
wealth and erested not only in sperts but in the 
most recent developments of mechanics should produce 


bot one Gallaudet is hardly to its credit But when 
that nation is more or less in honor bound to live up 
to the traditions of a Langley, who gave the world the 
first motor-driven aeroplane model, and of two Wright 
brothers, who gave the world the first man-carrying 


motor-driy fying machine, what can be said in 
defense‘ 
To France belongs the credit of having displayed the 


greatest interest, not only in the Gordon Bennett race, 
but in the industrial side of aviation as well. From 
the very beginning the Gordon Bennett race has been 
a kind of milestone which marked the progress of 
French designers. True, in yeurs past the race has 
been won by Englishmen and Americans, but the 


Freneh for, with 


machines and their motors carried the pilot 


really deserve the credit one excep- 
their 


tivok 


to victory. The only formidable competitors of Curtiss 
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torie contest of 1000 Blériot and 


110 the 


the now hi 


were a 


1 


\ntoinette machine. In Blériot and Antoin 


tte monoplanes were again in evidence, but improved in 
design and equipped with motors of higher power. In 
Ill a 


cxrried off 


Nieuport, a remarkable machine in every way, 


the honors. This year the Frenchmen ap 
peared on the scene with two Deperdussins of 140 and 
Hanriot of SO 
13th 


speed. 


100) horse-power, respectively, and a 


horse-power. In the elimination trials held on July 


last, these three machines developed amazing 
The SO horse-power Hanriot made 145 kilometers (90.09 
the 100 
(102.11 
horse-power Deperdussin, 
kilometers (105.51 
cf Grahame-White and Hamel are French; for Hamel’s 


Blériot 


miles) per hour; horse-power Deperdussin, 


miles) an hour; and the 140 
169.81 


164.338 kilometers 


piloted by Vedrines, 


miles) an hour. Even the machines 


monoplane is a true and Grahame-White's a 


Nieuport, for all its English pedigree 

rather 
With 
out disparaging in the least the courage and the skill 


It seems distinctly wrong to credit the man 


than the machine for a Gordon Bennett victory. 


displayed by the men who pilot monoplanes that cleave 


the air at one hundred miles an hour, surely it would 


be more fitting if the designer and manufacturer were 


Why should not the rules 
shall be 


tu receive some of the credit. 


stipulate that each country represented not 


its citizens, but by a citizen seated in 


that 


only by one of 


2 machine made in country ? 


A New Parcels Post 
T is that at 


before its 


xratifving to note last the Congress, 


final adjournment in August, passed 
almost unanimously an amendment (Section 8) 
tu the Post Office Bill (Publie No. 


providing for three kinds of parcels post, two of which 


Appropriation 


are to have a weight limit of eleven pounds, and one 
a weight limit of four ounces, at different rates, to 
become operative January Ist, 1913 

The present parcels weight limit of four pounds is 


thus extended to eleven pounds, and conforms with that 


of several foreign countries. Fourth class mail matter 


ix to embrace all other matter, including farm and fae 


tory products, not now embraced in either the first, 
second or third class, not exceeding eleven pounds, 
nor larger in size than seventy-two inches in length 


and girth combined, and not likely to injure in form or 


kind the person of any postal employee or damage the 


mail equipment or other mail matter and not of a 


character perishable within a period reasonably re- 


quired for transportation and delivery 


The postal rate of this class is to vary in amount 


uccording to the distance the parcel is to go. This, we 
the annoying 
the 


rate 


will be vexatious and 


the 


Lelieve, most 


feature of new plan, and contrary to purpose 


of our general postal usage, that is, one regard 


less of the distance traversed. outside of 
the 


of area 


‘he country 


Philippine Islands is to be divided up into units 


thirty miles square, which forms a_ so-called 


“postal” center, and postal maps or plans are to be 


put up everywhere showing the location of these numer- 
ous 


centers. The immediate place where the sending 


party happens to live is called Zone No. 1, and within a 
radial distance from the center of this zone of 50 miles 
a package weighing one pound or a fraction of a pound 
can be sent for five cents and three cents for each ex- 
cess pound or fraction of same 

Zone No. 2 includes a radial 
the center of Zone No. 1, 


the first pound or fraction of same and four cents for 


150 miles from 


rate of six 


area of 
with a cents for 
each additional pound. 

Zone No. 3 includes a radial area of 300 miles beyond 
the center area of No. 1, with a rate of seven cents for 
the first 
exch additional pound or 

Zone No. 4 
the 
cents for 


pound or fraction of same and five cents for 


fraction thereof 

radial area of 600 miles from 
area of Zone No. 1, with a rate of eight 
the first thereof 


cents for each additional pound or fraction of same. 


includes a 
center 
pound or fraction and six 

Zone No. 5 includes a radial area of 1,000 miles from 
the of Zone No. 1, with a 


fraction thereof and seven cents for 


center area rate of nine 


pound or 
each additional pound or fraction of the same. 


cents a 


Zone No. 6 includes a radial area of 1,400 miles from 
the center area of Zone No. 1, with a rate of ten cents 
for a pound or fraction thereof and nine cents for each 
additional pound or fraction of same. 

Zone No. 7 includes a radial area of 1,800 miles from 
the center area of Zone No. 1 with a rate of eleven cents 
for the first pound or fraction thereof and ten cents 
for each additional pound or fraction of same. 

Zone No. 8 includes all territory from the center of 
area of Zone No. 1 beyond the 1,800 miles of Zone No. 7 
and any portion of the United States, District of Colum- 
bia, Philippine Islands, and United States Territories 
at rate of twelve cents a pound or fraction of a pound 
and twelve cents for each additional pound or fraction 
thereof. 

An appropriation of seven hundred and fifty thousand 
dollars was made to defray the cost of special equip- 


ment, maps, stamps, directories, ete. and the Post- 





master-General is given authority to increase or de. 
crease the rates subject to the approval and consent of 
the Interstate Commerce Commission after investiga. 
tions to insure sufficient revenue to adequately pay the 
of the service. 

The pro- 
vide indemnification of shippers, for shipment injured 


cost 


l’ostmaster-General is also authorized to 
or lost, by insurance or otherwise, and when desired 
for the collection on delivery of the postage and price 
of the article sent, and to fix the necessary charges, 
There is provided also a rural free delivery and local 
parcel post for delivery on a route from one person to 
another or to the central post office limited to a weight 
of eleven pounds for a single parcel with a rate of five 
the first pound or 
each additional 


cents for fraction thereof and one 


cent for pound or fraction of same, 

The third kind of parcels post is unrestricted as to 
territory limits, and is general in its operation, but the 
weight limit is four and the rate is 


fraction thereof. 


ounces, one cent 


per ounce or This rate is the same 
as the existing parcels post. 

There is no doubt of the success and value of this 
new parcels post legislation, and it will certainly ad- 
vance the interests of all manufacturers throughout the 
country. 


The International Congresses 

I. had occasion last April, at the time of Dr, 
Kijkman’s visit to 
the 


America, to comment on 


movement for internationalism in sei- 


ence. The subject is once more brought to public atten- 
tion about this time by the meeting of no less than 


this coun- 
Of these, 


three important international congresses in 
try within a period of three or four weeks. 
the the sixth 


of the International Association for Testing Materials, 


first in chronological order is congress 
The purpose of this organization is well brought out in 
the words of the opening address by Dr. “The 


is to stand between the 


Howe: 
function of the testing engineer 
public and the manufacturers who supply that public, te 
test the fitness of those supplies, to measure accurately 


their degree of fitness and to reject unsparingly the 
ub fit He is a guardian of those who travel by land 
or sea and of those who live or work in buildings of 
important size. fe is the protector of the material 
interests of the public. because in the last analysis 
all structures and all materials of which they are 


made are for the and benefit of the public, indi- 


vidually and collectively, and are paid for directly or 


use 
indirectly by that public. 


this testing engineer more 


the 
of the association's existence. It 


work of the 


the 


“To make 


effective, to guard lives and interests of the 


public, is the object 
is an open court in which the public sits in judgment 
on the various methods of testing.” 

An event which calls for special attention 
York of the 
Chemistry. 
may 
be gathered from the fact that the advance copies of 
the read fill no twenty-four 
octavo volumes. Some of the most significant of these 


will appear in the pages of our SUPPLEMENT. Yet the 


our very 
Washington and New 
Applied 


this 


is the assembling in 
Lighth 


Something of 


Congress of 


International 
the scope covered by meeting 


papers to be less than 


function of such a congress is not the 
rather the opportunity it 
interchange of ideas between the 


most important 
presentation of papers, but 
affords for the direct 
members attending. 
And, thirdly, during the last week of September there 
will the Fifteenth International 
Demography. To that 
vital importance is to use 


meet in Washington 


Congress on Hygiene and say 
the subjects treated are of 
in a literal sense an expression which has become weak- 
ened by its over-frequent application as a_ figure of 
After all, though in the mind of the technical 


industry 


speech. 
man and commerce naturally are uppermost, 


these things are merely means to an end—methods of 
and it is true for the 


community as for the individual that health is of great- 


ministering to our welfare 
er importance than wealth. 
The month of October also brings two international 
The Seventh International 
held at Lethbridge, 


congresses to our continent. 
Dry Farming will be 
Alberta, October 21st to 26th, 1912. In connection with 
it will be held the International Farm 
Women. A feature of the meeting will be an agricul- 


Congress 
Congress of 


tural show, comprising exhibits of farm products grown 
without irrigation rainfall of not more than 
These congresses are attracting 
more and more attention throughout the world. To the 
sixth, held last year at Colorado Springs, thirty foreign 
Dr. John A. Widtsoe, presi- 
dent of Utah Agricultural College, is president of this 
year’s congress, which will be the first held outside the 
United States. 

It gives us, as Americans, no small satisfaction t 


under a 
20 inches per annum. 


countries sent delegates. 


play hest to the engineers, chemists and physicians as 
sembled from all parts of the earth. 

We this another sign that in the future 
America is to become a great center for the advance- 
ment of science, pure and applied. 


see in 
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A Railway to Baguio.—The proposed rack railway to 
Baguio, the official mountain health resort of the Philip 
pines, is to run from Aringay or the coast via Galinao. 
A Swiss railway expert nas reported favorably on the 
undertaking and it is hoped to have the line completed 


and in operation in two vears. 


The Question of Lifeboats.—The president of the 
British Board of Trade has appointed a departmental 
committee on boats and davits to report on the most 
efficient method of stowing, launching and propelling 
ships’ boats. ‘The committee invites inventors and others 
to submit suggestions by October Ist, 1912. 

Sun-power Engine Economy.—Tests made by Prof. 
R. C. Carpenter of Cornell University show that the 
gun-power steam engine, using steam of about one 
pound above atmospheric pressure and a vacuum of 
twenty-eight inches, required about thirty-one and 
six tenths pounds of steam per horse-power per hour. 
This engine has been fully described in the columns 
of this journal. 

Collier ““Neptune” is Rejected.—It is stated that the 
collier “Neptune,” built for the United States Navy under 
contract, has been rejected on the ground that she 
does not come up to the government specifications. 
This ship is fitted with turbines which drive the propellers 
through the medium of a mechanical speed-reduction 
gear. We understand that the reduction gear has 
shown excellent results during the try-out of the ma- 
chinery; but that the failure to get good all-round re- 
sults was due to the type of turbine employed. 


Canal Open in 1913.—Replying to a communication 
from the Secretary of the Board of Harbor Commissieners, 
Los Angeles, Col. Goethals states, that every effort is 
being made to complete the exeavation and the work 
on the locks of the Panama canal by June 30th, 1913. 
He expects to see the level of Gatun Lake at eighty-five 
feet some time in September, 1913. If this be aecom- 
plished and the first boat be successfully put through 
the canal, announcement will be made that it is in 
condition to pass shipping. This, the Colonel says, will 
allow of a year’s try-out before the formal opening. 

Six-inch Torpedo-defense Guns.—The return to 
the six-inch gun as the principal arm for secondary 
batteries is a noticeable feature of naval development 
in these days. When the “Dreadnought” appeared, the 
secondary batteries were abandoned and dependence 
was placed and four-inch guns for 
protection against torpedo-boat attack. Torpedo-boat 


upon three-inch 
destroyers, however, have increased so rapidly in size, 
that a larger gun is necessary to deal with them, and 
most of the navies have returned to the 6-inch piece; 
none are using less than the 5-inch or the 4.7 ineh. 

An Aerial Railway on Mont Blanc.—<Aerial railways, 
which carry their passengers in cars suspended on eables, 
are the latest departure in the commercialization of the 
Alps. One of these unlovely but convenient devices is 
soon to be installed on Mont Blane. Starting from 
Chamonix, at an altitude of 3,000 feet, it will ascend to 
the Glacier des Bossons at 7,500 feet, with two interven- 
ing stations. It will have a grade of 50 to 60 degrees. 
The line will finally be extended to the Aiguille du Midi, 
at an altitude of 11,500 feet. The first section is to be 
completed in 1913 and the extension the following year. 
The road will be worked with three cables—the carrier, 
the tractor and a cable for the brakes. Each carriage 
will accomodate 24 persons. 

Morocco.—The Franeo-German agree- 
summer concerning Morocco ineluded a 


Railways in 
ment of last 
pledge on the part of these countries to construct. a rail- 
way from Tangier to Fez. In general there are no engi- 
heering difficulties in the way of railway construction in 
Morocco and the cost is likely to be small. At present 
the only railway in the country is a small narrow-gage 
military line now nearing completion along the Atlantic 
coast from Casa Blanea to Rabat. All transportation 
hetween the coast and the interior is by caravan and is 
suspended in bad weather, as there are no roads of any 
sort away from the ports. Wheeled vehicles are prac- 
tically unknown outside of Tangier and Casa Blanca, 
and the principal rivers intersecting the caravan routes 
are unfordabie for several months of the year. 

The Barno-Kano Railway, in Nigeria, recently com- 
pleted, links Kano, the most important purely native 
center north of the equator in Afriea, with Lagos, on the 
coast. The amazing statement is made in a recent consular 
report that prior to the opening of this railway most of 
the foreign trade of Kano was carried on by caravans 
across the whole width of the Sahara desert—especially 
between Kano and Tunis—entailing a journey of some 
Seven months in each direction. This trade is now all 
diverted through British territory to Lagos by rail, and 
thence by steamer to European ports—a total journey of 
25 days or less. Besides its far-reaching effects on trade 
Toutes the railway is rapidly civilizing the natives, who 
are leaving their pestilential walled towns in favor of 
Sanitary settlements laid out for them by the colonial 
authorities along the new route. 


Electricity 

Telephoning from Norway to Finland.—The Swedes 
are thinking of laying a telephone cable from Marieholm 
near Stockholm to Abo across the Finnish Bay. The 
Norwegians are very interested in this proposition as they 
could also communicate with Finland by telephone. It 
remains to be seen what the Russian authorities will say 
to this. The cost is estimated at one half million Finnish 
marks. 

A 175,000 Volt Transmission Line.—On Big Creek, 
275 miles from Los Angeles, a large hydro-electric plant 
is now being built. Current from this plant will be 
conducted to Los Angeles at a voltage of between 150,000 
and 175,000. The gradual increase of voltage used on 
transmission lines in California is due to the low hygro- 
scopic conditions of the atmosphere. It is predicted 
that before long voltages of 200,000 and 250,000 may be 
employed. 

Silver-plating versus Nickel-plating.—The automobile 
industry says Electricity (London) is showing a tendency 
to supersede nickel-plating by silver-plating for the 
bright parts of motor vehicles. Nickel-plating, notwith- 
standing its hardness, has the disadvantage that when 
exposed to the weather it becomes coated with a film of 
oxide hard to remove. Silver has a whiter color, and is 
eapable of a richer and finer polish. The surface does 
not peel or corrode, and when tarnished is far more 
easily polished. The labor cost of plating silver is no 
greater than for nickel, and as a very thin deposit is suffi- 
cient the greater cost of the metal need not correspond- 
ingly inerease the total cost. 

The Selenium Cell as an Aid to the Blind.—An instru- 
ment recently exhibited at the British Optical Conven- 
tion enables the blind to use their ears to detect varia- 
tions of light. There are a pair of high-resistance tele- 
phone receivers and a portable box containing a pair of 
selenium cells electrically connected to a battery and to 
the two receivers on a balanced Wheatstone bridge sys- 
tem. A clockwork interruptor gives an intermittent 
current which causes a rasping sound in the receivers, 
louder in that receiver and selenium cell circuit which is 
influenced by the stronger light. Thus a blind man 
equipped with the device in which one selenium cell 
faces toward his right and the other toward his left can 
sense the difference in light on the two sides, which may 
give him valuable guidance in walking. 

The Edison Electric House.—-Announcement was 
made in these columns some time since that Thomas A. 
Edison was fitting up a house in Llewellyn Park, New 
Jersey, with an independent electric lighting plant and 
a complete equipment of electrical apparatus. The 
purpose of this house is to demonstrate the advantages 
of electricity to the farmer who is so isolated, that he 
cannot obtain eleetrie power from a central station. 
This house is now practically complete and will be 
open soon to the public. The current is generated by 
a small gasoline engine which drives a dynamo and the 
latter in turn stores the current in a battery of storage 
cells. The particular novelty of the system lies in the 
simplified means of control, so that the apparatus is 
rendered absolutely fool-proof and may be operated by 
inexperienced hands. 

Russian Wireless Stations in the Arctic Sea.—Russia 
has for some time evinced special interest in the Arctic 
regions, sending out each summer expeditions to Nova 
Zembla and other parts of Northwestern Siberia, and 
taking up with renewed energy old plans of a ship con- 
nection hevween Europe and the Estuary of Siberian 
rivers. Russano, the weil-known Russian traveler (in 
the company of Kushkine, who at the time was a member 
of Roald Amundsen’s expedition) will set out in the 
spring for Arctic waters, in order, among other things, to 
find a navigable route to the rivers of Western Siberia. 
In order to improve and safeguard Siberian navigation, 
Russia contemplates the installation of radio-telegraphic 
stations on the northern coast of the Russian continent, 
as well as in Nova Zembla and other islands. 

Bare Aluminium Wires for Coils.—The conductivity of 
aluminium is about 60 per cent of that of annealed cop- 
per. Accordingly, an aluminium conductor must be 
considerably larger in cross sectional area than a cop- 
per conductor if the two are to carry the same amount 
of eurrent. Aluminium wire is always coated with a 
thin oxide which serves as an insulator. This insulation 
is enough, according to some European manufacturers, 
to permit of using bare aluminium wire in the coils of 
magnets. As the oxide film is of inappreciable thick- 
ness, a coil of fine wire thus constructed would be no 
bulkier, if as bulky, as a coil wound with insulated cop- 
per wire. H. F. Stratton, writing on this subject in the 
Electrical World, states that he has been unable to secure 
sufficient insulation when depending upon the aluminium 
oxide film as it naturally occurs in the commercial 
product. In order to increase this oxide, some Euro- 
pean manufacturers wet the coil and then heat it. This 
he thinks hardly sufficient, but he has produced very suc- 
cessful results by passing the wire through sodium 
hydroxide, and then drying the coil by passing a current 
through it. 


Science 

Ciudad Porfirio Diaz exists no longer. One result of 
the new régime in Mexico of interest to geographers is 
the change of the name of this border town (opposite 
Eagle Pass, Texas) back to its earlier name, Piedras 
Negras. 

Wireless in Siam.—A _ powerful radiotelegraphie 
station is about to be erected at Klong Toi, near Bang- 
kok. It is expected to maintain communication with 
Penang, Singapore, Saigon, Hong Kong, and Manila. 
The vessels of the Siamese navy are also about to be 
equipped with wireless. 

Prof. Parker and Mt. McKinley.—After an unsuccess- 
ful attempt to reach the summit of Mt. McKinley, Prof. 
Herschell Parker of Columbia University and Belmore 
H. Brown returned to Seattle on August 28th. It was 
found impossible to reach a height greater than 20,100 
feet in the face of a blinding blizzard and with provisions 
nearly exhausted. 

A New Telescope for Alleghany Observatory.—A 
30-inch refractor valued at $150,000 was recently dedi- 
cated at the Alleghany Observatory in the presence of a 
distinguished company of scientists. It is said that the 
instrument was paid for by subscriptions collected for 
the last ten years. Among those who officiated at the 
dedication were members of the Astronomical and Astro- 
physical Society of America. 

Coal Researches in Germany.—The new Kaiser Wil- 
helm science advancement institution is taking measures 
to found an institution at Miilheim for carrying on re- 
search upon coal and kindred subjects, with the eo-opera- 
tion of the large industries of this region. A large part 
of the expenses for the buildings will be borne by the 
municipality of Miilheim. It is also stated, that among 
recent German enterprises is the founding of an experi- 
mental therapeutic establishment at Berlin. 

The Radiology Congress.—The sixth International 
Congress of Radiology and Electrology is to be held at 
Prague, from the 3rd to the Sth of October next, under 
the patronage of several Ministers. Prof. Stoklasa, 
rector of the Upper Technical School of Prague, will 
preside on this occasion. An exposition of apparatus of 
various kinds will be one of the features, and the dele- 
gates will have an opportunity to visit the Radiological 
Institute of Vienna and the radium laboratories of 
Joachimsthal. 

Oldest Museum in the World.—Dr. Otto Kimmel, 
head of the East Asiatic Department of the Berlin 
Museum of Ethnology, tells of the oldest 
in the world, in the bulletin of the Société Franco- 
Japonaise. This museum may be found in the city of 
Nara, the former capital of Japan. Since its foundation, 
in 756, it went through all the changes of the Japanese 
Empire without one single addition to its collection. 
Dr. Otto Kiimmel is one of the few Europeans who were 
permitted to visit this museum. It opens its doors 
but onee a year, on a day in spring, when a special 
committee inspects the collection, and a new list is 
made out. The museum contains about 3,000 articles, 
which are said to be the most beautiful specimens of 
decorative work, which have ever been produced by’ 
human hand; such as lacquer ware, decorative furni- 
ture, enamel ware, cambric like fabric, ete. The origin 
of the majority of the articles is uncertain; some came 
from China and others from Corea, but most of them 
All, however, came 


museum 


appear to be of a more exotic origin. 
of a time prior to the year 756. 

The Work of a French Hospital Ship.—A recent con- 
sular report describes the remarkable work of the 
French hospital ship “Saint Francois d’Assise,”’ one of 
two vessels maintained by the Societe des Ceuvres de 
Mer to minister to the wants of fishermen of the North 
Atlantie. The vessel in question cruises on the New- 
foundiand Banks, while her sister ship plies the Iceland 
fishing grounds and the North Sea. The hospital ship 
leaves France each spring and follows the French fisher- 
men to the Banks. It carriers a crew of 27 men, including 
a chaplain and a doctor, and has beds for 36 patients, 
besides accommodations for shipwrecked sailors and 
patients suffering with minor ailments. During the 
summer it speaks each fishing vessel on the Banks, 
without regard to nationality, to ascertain whether its 
services are needed. Sick or injured fishermen are 
given treatment, and when the cases are sufficiently 
serious are kept on board. From time to time the ship 
puts into St. Pierre to transfer patients to the French 
hospital at that place. During the year 1911 the ship 
steamed 12,209 marine miles, spoke 1,143 vessels, ad- 
mitted 70 patients to the hospital, and gave treatment 
at sea in 420 other cases; besides picking up 14 ship- 
wrecked sailors. The vessel also acts as a floating 
postoffice, under the authority of the French govern- 
ment, distributing and collecting mail on the fishing 
grounds. No charge is made for medical treatment or 
for medicines. Besides its two ships the society main- 
tains two sailor’s homes, one at St. Pierre and one at 
Feskrudsfjord, Iceland. It has a small subsidy from the 
French government, but is mainly dependent upon 
private subscriptions from year to year. 
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"| BE first thing we have to consider in 
connector vith the use of a fiving 
machine or dirigible balloon for dropping 


projectil is: Wh we 


} hould use the ma 


chine for dropping them at all, inasmucl 
; +} 


as a gun will send lem 


force and effect 


with far more 
and certainly with greater 
accuracy of ain 


The answer is that under certain cir- 


cumstances we eannot produce the de- 


demoralizing effect we re- 


structive or 


quire by the aid of artillery, because we 


can neither see the objective of our atta k 


nor calculate by map or otherwise its 


probabi position with pra tical certainty; 


or beeause, although located by our 
air-seouts, it is at such a distance from 
our batteries that a shell will not reach 


it; or Hecause our aerial destroyers must 


first locate the objects of attack, and 
their own 


They 


such action when 


having done so, must act on 


account with dropped projectiles 
would require to tak 
reach of the 
effect of the 


a stampede of cavalry or transport 


\ tine objec ive is out of 


artillery, {B) the moral 


attack 
horses in their lines, for instance) can be 


achieved with a small expenditure of 


hand grenades, ( the purpose of the 


attack is to effect the hasty demolition 





of buildings bridges, or stores, by ex- 


plosion or fire, but these latter are so 


situated, or so. well cuarded, as to be in- 


accessible to men landing from a flying 





r othe t 


plosives 


mas and using « 


incendiary means at the ground surface 


or (D) when the object of attack, say a 


column of troops caught on the march 





along a causeway or bridge, would get 


away into safety unless the aerial de- 


strover acted at once, instead of returning 


or sending word to the artillery. 


There are roughly speaking four classes 


of targets or objectives against which the 


dropped projectiles might be used with 


advantage, other things being equal, and 


separate types of bomb would be 


four 


required for use accordingly 


} 


1. Heavy explosive bombs 


2. Smal! bombs or hand grenades 


4. Incendiary projectiles 


4. Aerial projectiles 
lt will be convenient, to begin with, if 


we take each type separately 


Heavy Explosive Bombs. 


These would be used against such 


yards, ships, railway 


targets as dock 


junctions and termini, turntables, and 


oridges, postal, telegraph 


rolling stock, 


and wireless stations, banks, exchanges, 
telephone and staff offices, War Depart 
ment and Admiralty buildings, range- 


finding bases of forts, and other nerve- 
generally The demolition of 


tend to 


centers 


these wouid disorganize traftic 


military and commercial) interrupt com- 


munication of orders and information, and 


thus paralyze the fighting forees of a 


nation, and bring pressure to bear on the 


civil authorities by cutting off supplies 


and starving the population 


For such these the pro- 


purposes as 


jectiles must strike the exact spot ofr 
the actual result of a charge of high ex- 
plosive when merely dropped—not fired 


from a gun—and exploded on impact, we 


do not know much as yet, except that the 
effect, though great, is probably very 


boom 


Hand Grenades or Small Bombs. 
The second purpose to which dropped 


bombs would be put would be the attack 


of troops assembled in masses preparatory 


to extension or advance in small columns 


fer attack; reserves kept in readiness for 


action under the shelter of high ground 


position would be difficult to locate 


without overhead scouting, and against 


whom distant artillery fire could not 
therefore be used with certainty of effect; 


troops marching in columns of route along 


Grenadiers of the Aiur 


Exploits in Bomb-dropping from Flying Machines 


By Major H. 


Bannerman- Phillips 





1 grenadic 


to recall his now historic 
rehabilitate him 
fain just 
bu a fuing machine In the 
ing achievements, 


American The 


how much and how littl 


ing hand grenades Hie has long been obsolete 


function 


actual war conditions. In France, 
which was 


following article, 


dier of the air in the present state of our knowledge 


was originally a soldier detailed and equipped for throu 


Only his name remains 


It may be that the fying machine will 


Vilitary men have been conducting experiments to ascer- 


that is the destructive effect of explosives dropped from a height 


campaign bombs have been dropped under 
Vichelin offered a prize for bomb-drop 
Riley E. Scott, an 


written by a British officer who is a 


won by Lieutenant 


recognized authority on the military uses of airships and acroplanes, shoirs 


may be expected of the new-fashioned grena- 


Eprror. 
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Lieut. Riley E. Scott's bomb-dropping device. 


Lieut. Scott won the Michelin prize. 
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defiles and hollow roads out of sight of 
the enemy, but visible to the airman from 
above and unable to extend quickly to 
either flank, thus forming a helpless target 
to overhead fire; transport and ammuni- 
tion columns on the march; convoys of 
provisions coming up from the base of 
supply in the country to the 
troops fighting at the front, these eon. 
voys being too far off to be reached by 
artillery and too well guarded in front 
and flanks to be open to attack by mounted 
moving on terra firma; horse 
lines, and camps of all arms, the frequent 
harassment of which by bombs at night 
would stampede the horses, disturb the 
well-earned rest of tired soldiers, wear 
them out, demoralize them, and destroy 
their nerve. 

For these purposes hand grenades or 
small bombs would be sufficient, the aim 
need not be very precise, and a fairly 
number could be carried by one 


enemy's 


troops 


large 
flying machine. 

So far the experience of the Italians in 
Tripoli tends to show that the moral and 
material effect on troops of homb-dropping 
from aeroplanes by day is very small. It 
has even been said that in some cases the 
explode, and that they 
picked up and against the 
Italians themselves later on. The fatter, 
however,*have not given up the idea, but 
have been carrying on further tests of the 
effect of dropped projectiles from dirigibles 
in Italy and off the coast. Other evidence 
as to the uses of the small bomb or hand 
grenade, as thrown from an aeroplane, is 


bombs did not 


were used 


scanty and indecisive. 
Incendiary Projectiles. 

These would be long, hollow, metal 
cylinders, with solid sharp-pointed steel 
heads, and with a percussion fuse and a 
bursting charge in the head, behind the 
steel point, the remainder of the cylinder 
filled with an ineendiary substance or 
possibly inflammable liquid, which would 


burn fiercely on being released by the 
charge. They would be so weighted and 
so furnished with flanges, answering to 


the feathers of an arrow, as to insure their 
falling head-on, without turning over in 
the air during descent, the object being 
to penetrate the roof or outer covering of 
a building, gasometer, oil-tank, or maga- 
zine, burst the charge inside and start a 
conflagration, or to cover a pile of stores 
or supplies with burning liquid. These 
would have to be accurately dropped or 
they would fail to achieve their purpose. 
Aerial Projectiles. 

The fourth class of target would be an 
enemy's aireraft, aeroplane or dirigible, 
traveling in all probability very rapidly 
in mid-air, and changing its altitude and 
direction from time to time in order to 
baffle the attacker, who to drop his pr 
jectile must rise above the object aimed 
at. There are, of course, projectiles which 
can be made to overcome the force of 
gravity and travel horizontally toward 
the target by their own powers, such as 
the “aerial torpedo’’ invented by the 
Swedish officer, Col. Unge, but for the 
present we are not dealing with any other 
than dropped projectiles. To damage or 
destroy a hostile aircraft by this means 
the airman could use an explosive bomb 
containing either an incendiary material 
or fluid, with time and percussion fuse, 80 
as to burst after a given number of seconds, 
or on striking the target. The percussion 
fuse would have to be very sensitive, and 
the intention in this case would.be to 
damage by shock of explosion and fire in 
the case* of an aeroplane, or by explosion 
of the gas in the envelope of a dirigible. 

The Grappling Iron. 

Another class of projectile suited for 

use against either aeroplane or dirigible, 


though it can hardly be considered & 
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“bomb,” is the javelin or grappling-iron, 
armed with hooks and blades for tearing 
and cutting the frame-work, wires, and 
covering material of an aeroplane, or 
ripping the envelope of a dirigible and 
releasing the gas. Dr. Barton, an English 
expert, has patented a bomb for aerial 
purposes, which is intended to combine 
the attributes of the explosive projectile 
with the ripping and tearing missile. It 
is of fish-like or stream-line form, with 
bluntly pointed head, largest diameter at 
the fore-end, and tapering away to a 
slender tail which is fitted with helical 
blades to impart a rotary movement, 
when dropped head down. The tips of 
the blades terminate in hooks or cutting- 
edges for tearing the fabrics of a balloon, 
dirigible or aeroplane. The bomb may be 
dropped or projected from a tube mounted 
on gimbals, and fitted with guides or 
gages to indicate and influence the angle 
of descent. A flat vane, like that of a 
weather-cock, may further be attached to 
the tail of the projectile by means of a 
swivel-joint, so that the bomb may rotate 
without rotating the vane which is normally 
in the same place as the longitudinal axis 
of the bomb, that is to say, when the bomb 
is allowed to fall vertically the vane is 
vertical and under ordinary circumstances, 
does not affect the direction of its flight to 
earth. On the other hand, this vane, at a 
pre-determined time, by the action of a 
spring released by clock-work, or a time- 
fuse, which burns a retaining cord, may 
be caused to assume a position at an angle 
with the long axis of the projectile, and 
acting as a rudder will deflect it from its 
initial direction more or less horizontally. 

The walls of the bomb are perforated 
and into the holes are inserted peculiarly 
shaped bullets, which release two or more 
knife edges, when they are projected from 
the bomb either by one or more successive 
explosions internally or by centrifugal 
force. The bullets are assumed to fly out 
in all directions and, acting like shrapnel, 
materially increase the destructive area 
of the bomb. Further, an explosive may 
be used to burst the whole bomb and 
break it up into a number of ripping-and- 
tearing fragments of metal at any pre- 
determined time. 

Having described the classification of 
objectives, which we are likely to attack 
by bomb-dropping or missiles from air- 
craft, it is as well to state that in all these 
cases it is understood that before com- 
mencing operations the attacker must be 
sure that his projectiles, if they miss the 
target, at least will not be dangerous to 
his own side. The summary of reasons for 
using the dropped projectile in preference to 
artillery, shows that usually these opera- 
tions would take place over the heads of the 
enemy’s troops or in an enemy’s country, 
but in combats in mid-air between aircraft 
of any kind the rapidly changing positions 
of the latter might easily bring them both 
into the region immediately above our 
own troops or entrenchments, and we 
must be prepared to cease fire until the 
seene of conflict changes to a more suitable 
air-space. 

So far, we have dealt with the dropping 
of projectiles in connection with the ob- 
jects to be attained by the process and the 
kind of bomb or missile to be thrown. 

Hitting the Target. 

We must now consider the means of 
securing accuracy in hitting the mark 
aimed at, and this is by no means so simple 
& matter as it would seem at first sight, or 
as it has frequently been represented in 
sensational literature. 

First of all, we have to bear in mind, 
that however bold, and even reckless of 
their own lives, the occupants of an 
aerial machine may be in the interests of 
their own country and their own forces, 
they are hardly likely to approach the 
enemy by daylight unobserved, and an 
aeroplane is of little use—up to the present 
—by night. It follows that if they are to 
achieve their object before being them- 
selves destroyed by artillery fire from be- 
low, they must keep at such a height as 
will give them the best chance of im- 
munity, in spite of the target they offer, 

















The bomb-dropping apparatus employed by Lieut. Bous 
quet, who won second place in the Michelin contest. 

















Lieut. Bousquet seated in his aeroplane in which he 


competed in the Michelin bomb-dropping contest. 

















Lieut. Maillefer ready to start on a bomb-dropping 


flight. 


The bombs are contained in a trough. 


while still able to see clearly what they 
themselves are aiming at. If the enemy 
also have aircraft, they have to keep a 
lock out for these also, and though the 
enemy's gunners may possibly not fire 
for fear of injuring their own airmen, or 
their own troops below, by the spent 
shells and shrapnel, the would-be bomb- 
droppers cannot reckon on this, and must 
be prepared to become a target themselves 
at any moment, a friendly cloud being 
their only possible cover. 

Now it has been proved by actual ex- 
perience, that bullets from the enemy's 
rifles struck the aeroplanes of the Italian 
aviator in Tripoli at a height of 1,800 feet, 
and 3,000 feet as been suggested as a 
altitude, which it would be advisable for 
an airman to remain at, in presence of the 
enemy, in order to be reasonably immune 
from damage. This is not to say that he 
could not be reached by shrapnel or other 
projectiles, since there are guns which can 
throw their shell 10,000 feet and more, but 
taking into consideration the height of 
3,000 feet combined with the pace, say 35 
to 60 miles per hour, of an aeroplane, and 
its constant changes of altitude, it would 
be an exceedingly cifficult mark to hit, 
and rapidly to judge distance on, in order 
to calculate for, and adjust the fuse, to 
burst the shell at the right place. 

We must realize accordingly, that the 
bomb dropped from an aeroplane or 
dirigible has presumably to travel some 
3,000 feet, say 1,000 yards, before reaching 
the object aimed at; that the aircraft is 
going at a considerable speed, and that 
the projectile consequently does not drop 
vertically on to the target, but describes 
a curve, the shape of which depends on 
the speed of the machine at the moment 
the bomb leaves it; that the projectile 
must therefore be released some time before 
the machine is vertically above the target, 
and that bombh-dropping, instead of being 
a simple matter, requires shill and con- 
siderable practice. 

Besides this, some special form of 
sighting and dropping apparatus is ad- 
visable, and the bomb-thrower must give 
his whole attention to his work. If he is 
to achieve accuracy and economize am- 
munition he cannot act as pilot in addition 
Even so he will find that, except in such 
cases as strewing hand grenades broad- 
east over a fairly large area, such as a 
camp, it is exceedingly difficulty to hit 
the objective and get satisfactory results. 
So thoroughly is this difficulty realized by 
those who have gone into the matter by 
the light of the little actual experience 
available, that it is considered, that in 
order to do any serious damage at the 
ground level from a reasonable height, 
there must be a number of flying ma- 
chines in action and a plentiful supply of 
bombs, 


The Difficulty of Aiming. 

Viewed from this stand point the typical 
‘aerial destroyer” of fiction, setting out 
alone, but balefully efficient, to wreck 
ships and forts, strew death broadeast 
among troops, and decimate the popula- 
tion of a hostile township. and then 
bringing the recaicitrant enemy to his 
knees by the threat of continued destrue- 
tion on the same lines, fades into the limbo , 
of the extravagant and the impossible, 
but very serious possibilities still remain 
to be reckoned with, and it is worth our 
while to go into the question of sighting 
for the drop of a bomb and the means of 
release at the right moment. 

The ideal method of attack would be to 
approach the vicinity of the target a 
high speed and slow down when within 


range, then hover immediately over it, 
sight the object through a telescope, drop 
one or any required number of projectiles 
through a special tube in connection with 
the sighting apparatus—and return to 
safety as quickly as possible. Such a pian 
as this might be feasible at night, in calm 
weather, with a dirigible, which can stop 
its engines and float noiselessly. 

It is even remotely possible that it may 
be achieved with a heavier-than-air ma- 
chine at some future time; for if we may 

(Continued on page 229.) 
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The Flying Boat and Its Possibilities 


How Safe Flying Over Water Has Been Attained and What It Means 


2 thaw latest flying machine is an aeroplane that floats 


nod runs on water, and that, at the will of the 
pilot, rises ‘into the air and comes down to water 
geznin This invention has opened new possibilities in 
flying because the hydro-aeroplane can stop and end 


its flight wherever a motorboat can be operated, and 
because it cun be used as easily and as extensively as 

motorbont An aeroplane derives no support from 
the air unless it is quickly driven ahead It must 
i'ways start and land dead against the wind, and it 
need therefore, a clear level field of sufficient extent 
Moreover, it can start and 


to begin or end its flight 


land only on a specially selected flying field. The great 


skill required to keep the aeroplane continuously in the 


air makes prolonged flying possible only for very ex 
perienced pilots Even then a landing can be safely 
made only on a flying field Pilots who fly at great 
altitudes acre country always feel worried lest 


motor trouble should compe! a landing Even when 
gliding down from a height a suitable clear level field 
cannot always tt reached. What appears as an invit 
ing mendow from a distance may prove to be a swamp 
Against his wil! the aviator may be compelled to alight 
at great risk In great cross-country aeroplane races 
broken and passengers injured 
when they are thus foreed to come down on unsuitable 
ground The hydro-aeroplane that can alight on the 
water can come down everywhere and at any moment 


with perfect safet; 


Early Attempts at Flying Over Water. 
There are, in fact, so many advantages to be derived 
by starting and landing on water, that one wonders 
why the aeroplane was not originally a hydro-aero 
plane. The first experimenters did indeed design their 
machine to start and alight on the water Octave 
Chanute, who was the first engineer that had a clear 
conception of the difficulties of flying, urged all ex 
perimenters to try their apparatus over water, because 
“The worst that couid happen to them there would be a 
ducking.” Prof. followed the same theory 


Mr. Manley, who was on Langley’s machine when twice 


Langley 
it fell into the water, after being broken by the me 
chanical lauuching apparatus, undoubtedly owes his 
life to Langlev's foresight. Maxim ran his purely 
experimental machine, with which he did not attempt 
any free flying, on a railroad track. Hargrave, Kress 
and Bilériot made their early free flights with motor 
driven aeroplanes provided with floats and started from 
water. The only exceptions were Lilienthal and Her 
ring, neither of whom built aeroplanes in the modern 


sense, but rather wings which were so light that the 








By Carl Dienstbach 
aviator could carry them on his bedy. Archdeacon in 
Paris also mounted his aeroplane on floats and started 
it from the water, but his was only a gliding machine 
without motor or propeller, flown like a kite by towing 
it with a fast racing motorboat. Apart from all other 
considerations, the most elementary engineering prin- 
ciples would lead an experimenter to design an aero- 
plane as a hydro-aeroplane. A machine which has to 
move ahead before it can be supported in the air is, 
above all things, a vehicle with horizontal sails. 

It was, in fact, a very definite necessity which finally 
caused Hargrave, Kress and Blériot to abandon the 
floating planes and to give us the swift aeroplane 
starting from a monorail with the aid of a catapult and 
landing on skids on soft ground. The necessity was 
most clearly illustrated when Glen H. Curtiss, the in- 
ventor of the first successful hydro-aeroplane, made 
his first experiments with an aeroplane mounted on 
water floats. Curtiss had every inducement to experi- 
ment with hydro-aeroplanes, and it is no doubt due to 
these that the world owes the invention of his useful 
type. The flying grounds at Hammondsport, where the 
Curtiss aeroplanes are built and tested, are small, 
but Hammondsport is situated on the shores of 
Lake Keuka, which would have offered an _ ideal 
flying field if it had been possible to start the machine 
from its surface. Consequently, in the fall of 1908, 
the first publicly demonstrated successful 
American taken 
chassis and mounted on two canoe-like floats that re- 
sembled an ordinary catamaran. Although this was a 
machine that had flown well over land and that was 
far better equipped to get into the air than either the 
Hargrave, the Kress or the Blériot machine, it could 
be made to run quite fast on the water, but never fast 
The reason is not far to 


“June Bug,” 


aeroplane, was from its wheeled 


enough to rise into the air. 
seek. A speed that may be very fast for a water craft 
may be too low to start an aeroplane and support it 
in the air 

How a Flying Boat Should be Built. 
easy to design a hydro-aeroplane on 
There are two ascending scales of 


It is very 
wrong principles. 
effort that may be made to meet—then the hydro-aero- 
plane is successful—or which may not happen to meet 
each other—and then it is a failure, however well it 
may fly from the ground. The first scale is the con- 
stantly increasing head resistance of the floats in the 
water, which increases very rapidly with speed, and 
the second scale is the constantly increasing support of 
the planes in the air which also increases with the 
much more slowly than the water 


speed, but very 

















G. C. Leening’s monoplane boat. This is the first monoplane boat con- 
It was tested on July 25th in a voyage of 52 miles, 


structed in this country. 
during which occasional short flights were made. 








= whales 


The Curtiss boat is driven by an 80 horse-power motor. 
3 feet wide, and has a depth of hull about equal te the width. The planes 
are 5% feet deep and 30 feet wide. 


resistance. This is due to the fact that what is fast 
in the water may be slow in the air, and that water 
resistance and air support both increase with the 
square of the speed. It is evident that the motor may 
exert its utmost power to drive a machine through the 
water with a speed that seems very fast, but that falls 
a trifle short of sufficiently supporting planes whose lift- 
ing power increases with the small squares 4, 9, 16, 25, 
36, while the water resistance increases with the large 
squares such as 64, 81, 100, in spite of the fact that 
any appreciable lift would take the float partly out 
of the water and decrease the water resistance in turn, 
The result is that even a slight reduction of the resist- 
ance in water would enable a hydro-aeroplane to fly, 
which at a little lower, has _ prae- 
tically no lift whatever. Obviously either a more 
powerful motor must be employed or the water resist- 
ance of the floats must be reduced. The four-cylinder 
motor that drove the first Curtiss aeroplane overland 
probably could not lift the present Curtiss hydro-aero- 
plane oat of the water. 

But the real solution of the problem—the reali inven- 
tion—lay in the design of the floats. This problem 
had already been partly solved in the hull of the fast 
racing motor-boats. Naturally, they were taken as 
models. A new principle was introduced, and that was 
the principle of the hydroplane, or gliding boat. 


speed only a 


The Hydroplane Principle Offers a Solution. 

The floats themselves had to be made to exert a lift- 
ing effort; the speed was increased to raise the floats 
out of the water by their own action. Thus the wings 
were enabled to exert their own lifting effect. In 
short, the hydroplane filled the gap between the two 
scales of effort mentioned. The moment Curtiss had 
found the proper shape for his flat-bottomed, rectangu- 
lar-outlined float, the first practical hydro-aeroplane 
rose from the water. 

Curtiss, indeed, was not the first one to make a 
hydro-aeroplane rise at all. Fabre in France had 
anticipated him in that, but Curtiss gave us the first 
comparatively perfect machine. With the practical 
sense he has repeatedly shown, he recognized that one 
fioat has less water resistance for the same floating 
power than two floats, and that one float also makes 
the lateral balance of the floating machine more inde- 
pendent from the disturbance of the water level by 
waves than catamaran floats. He prevents his machine 
from capsizing by small auxiliary floats beneath the 
wings. He also has so shaped the floats that if by 
any reason or mistake of the pilot the machine should 
ever come down at a steep angle, the upper surface of 





It is 26 feet long, 


























Lieut. Conneau’s hydro-aeroplane in which he made some 
remarkable flights in France before he came to grief. 





The Curtiss hydro-aeroplane in flight. 
in the hull and are protected from the spray by a collapsible waterproof hood. 


The operator and passengers sit well down 
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the flout will not strike the water and thus overturn 
the machine by the tremendous resistance it would 
meet at its great speed. 

There are at present very many types of hydro- 
aeroplanes. After the floats had been changed to hydro- 
planes nearly every type of aeroplane was transformed 
into a hydro-aeroplane simply by mounting it cata- 
maran-like on two hydroplane floats that took the 
place of the ordinary wheeled running gear. But 
all these machines experience trouble if the 
water is rough. The single float type, on the other 
hand, leaps from wave to wave and starts at a light 
swell even in troubled water. Attempts are being 
made to make the hydro-aeroplane still more like a 
legitimate water craft by transforming it into a boat 
with wings. If that is done without impairing its flying 
qualities, it will certainly be for the better. 

Even the best fliers have recently met with so many 
accidents while flying overland at great altitudes that 
ordinary men are afraid to take chances. Besides, there 
was always the necessity of starting from a distant 
flying field. As explained in the beginning, the hydro- 
aeroplane is not restricted to any flying field. Its shed 
may be erected on the grounds of any yacht club or 
preferably on a float anchored in the river. The shed 
may be floorless and the machine float like a boat on 
the water inside, sheltered from the wind. With its 
great speed and perfect obedience to rudders in the 
water, the hydro-aeroplane may run a long distance to 
a spot where the water is clear of traffic. It is not too 
big for a river; whereas the regular aeroplane is much 
too big for an ordinary road. It may run wherever a 
yacht runs, and withal the pilot has the pleasure of 
flying and of moving at high speed. 

High Flying Not Essential. 

Most important of all, the hydro-aeroplane, unlike 
the land machine, need not fly very high. It is only 
necessary to remember how even land birds skim the 
water. Flying is so much easier over water than over 
land because the conditions of the air over water are 
so totally different. Over water there is no dust, no 
obstacles to break up the air currents, no de- 
scending currents or air holes, and no ascending 
currents. The whole surface of the water is uniform 
in temperature. It does not heat the air and send it up 
in an invisible, dangerous whirlpool. In short, it may 
be said that near the water's surface the air is nearly 
av perfect for flying as over the land at great altitudes. 

The whole surface of the water is one immense flying 
field, so that the hydro-aeroplane’s pilot may come 
down and continue at a fast clip on the water and go up 
again whenever he pleases. Hence, even more or less in- 
experienced fliers, who have only learned to jump a few 
feet from the ground, may still take long excursions 
in a hydro-aeroplane. Too much, however, must not be 
expected from present hydro-aeroplanes. Obviously the 
floats of a hydro-aeroplane must be more like coasters 
than even the skids of an aeroplane. Skids are used 
only for a short run, but floats are required for long 
excursions. 
knows that there is much _ wind 
The planes must be pointed differently 
into the wind while running on the water than the 
floats are pointed in the water. This is something for 
designers to consider. The planes should be as adjust- 
able as the sails of a yacht. But if a hydro-aeroplane 
is designed always to head automatically into the rela- 
tive wind, like a weathervane, it will have no more to 
fear from squa!ls and storms than a motor-boat. It 
should also be built so strong that it will not be broken 
by a fall into the water from a moderate altitude, and 
its weight should be so distributed that in the water 
it will always regain an even keel and right itself 
again, no matter in what position it drops. If that is 
attained and the construction is strong, the hydro-aero- 
plane will be as safe as a dirigible (which it resembles 
because of its power of flotation). It may be upset, but 
it will always right itself again automatically upon 
touching the water and get into position to continue 
its flight. 


Everybody 
over water. 


The Coming French Maneuvers 

HE coming maneuvers of the French army will see 
the application of the new ideas regarding aero- 
Planes and airships which were decided upon by the 
War Department. Each of the opponents in the man- 
euvers will be provided with an airship as well as a 
certain number of aeroplanes, and two airships will be 
held in reserve. To each party are allotted four fleets 
(f aeroplanes or units of six aeroplanes each, making 
24 in all, or 48 for the entire army. Each fleet is 
Commanded by its officer. Aside from this there will 
be a number of aeroplanes put in service for artillery 
observations. On the whole, this year’s programme 
is much more extensive than last year’s, and the aero- 
Planes will be better organized as to supplies and re- 
pairs. For the first time there will be made an experi- 
ment in the use of aeroplanes for searching for wound- 
+ d upon the battlefield, and Dr. Reymond, who is among 
the prominent military pilots, is in charge of this work. 





Correspondence 


[The editors are not responsible for statements made 
in the correspondence column. Anonymous communica- 
tiens cannot be considered, but the names of correspondents 
will be withheld when so desired.} 


Nitrocellulose and Wood 


To the Editor of the Scientiric AMERICAN: 

Under date of August 17th, 1912, you published an 
article that contained the statement that nitrocellulose 
solutions used as a varnish did not adhere well to wood. 
I have had ten years’ experience in the use of materials 
used as varnish, and I know of nothing in this line that 
will adhere better. 

About twenty years ago Mr. Goldsmith of the Ameri- 
ean Lead Pencil Company patented the idea of using 
nitrocellulose solution for finishing pencils. The idea 
was of great value, and Mr. Goldsmith successfully 
defended his patent, which is now expired. 

Many hundreds of barrels of nitrocellulose solutions 
are annually manufactured and sold for use on wood by 
the concern which I represent. I am not seeking any 
free advertising, and my statements are merely in the 
interests of accurate information. There are many 
users of nitrocellulose solutions who well know that the 
statement that it will not adhere well to wood is in- 
accurate. Frank P. Davis. 

New York city. 


Futility of Dredging the Mississippi River 
Editor of the ScteNnTIFIC AMERICAN: 

In your issue July 13th, p. 23, reference is made to 
the prospective use of the Panama canal plant upon the 
levee system of the Mississippi River. ‘This would at 
once serve the ,double purpose of increasing the flood 
capacity of the river,” ete. 

Presuming that the flood capacity increase means the 
deepening of the river-bed and not the elevating of the 
height of the crown of the levees, I would state that in 
St. Paul, several years ago, a sand embankment was 
made from sand dredged from the river-bed of the Mis- 
sissippi. How many hundreds of thousands of cubic 
yards were removed from the river-bed and piled upon 
the banks I do not know; but if I am correctly informed, 
the river bottom where the dredge sucked out the sand, 
like the muchly cursed Raven in Ingoldsby, “‘was not 
one penny the worse,” as far as increasing its depth was 
concerned, and yet enough sand certainly was taken out 
to float the Mauretania in the displacement, and some 
other ships in addition. 

Prof. Pinchot estimated that each year 400,000,000 
tons of surface abrasion, call it silt, finds its way into 
the river, which, as it drifts along, helps to fill up a pot 
hole or two here and there. 

Mark Twain, who knew the river quite well, and as a 
pilot had need to, remarked that dredging the Mississippi 
and keeping it dredged would be accomplished coeval 
with the time when Hades froze over. An indefinite 
proposition as to the fixedness of time and eloquently 
expressive of a negative res ult, 

Point Loma, Cal. CHARLES CRISTADORO. 


A Defect in Our Patent System 


To the Editor of the Scientiric AMERICAN: 

What seems to some a defect in the patent system 
appears to have been overlooked by Congressman Old- 
field and other recent investigators. I say defect in the 
patent system, because while the defect appears in the 
procedure before the Patent Office, no remedy is sug- 
gested except through the change in the law itself. 

I refer to the practice, that permits the issue of 
patent with claims dominating a prior patent without the 
prior patentee’s having been afforded an opportunity of 
contesting the question of priority with the later patentee. 
This condition of affairs is found, when A issues a 
patent on limited claims, and B in an application pend- 
ing concurrently with A’s or filed subsequently to the 
issue of A’s patent secures the issue of his patent with 
claims broader than A’s. Suppose for instance, A shows 
one specific form of a generic invention and issues his 
patent on claims specific to his form. B then, after the 
issue of A’s patent files his application for patent for a 
different specific form of the same generic invention and 
issues his patent subsequently to A’s on broad claims 
for the generic invention by making oath to the comple- 
tion of his invention prior to the filing date of A’s appli- 
cation. B may delay the issue of his patent so long as to 
defeat A’s right to a reissue or A may in other ways fail 
of reissue rights. How shall it be remedied? Possibly 
by providing special reissue privilege to A under the 
circumstances and by requiring, on the allowance of 
broad claims to B, that the patentee A, shall be notified 
and given the opportunity of filing reissue application 
containing the broad claims. Such notice might secure 
one of two results. In the first place, the patentee might 
assert a claim to the invention and file proper papers 
toward the enforeement of his claim, On the other 


hand, he might be in possession of some facts, which 
would show that the invention covered in the claims 
suggested and allowed to the subsequent applicant were 
not patentable, and in this way, the action might not 
only result in preventing an injury to a patentee, but, 
might also be of service to the public in preventing the 
issue of a patent for claims which were not, in fact, 
patentable. 

Possibly some better remedy can be suggested. I do 
not feel capable of suggesting the full remedy, but only 
eall attention to. something that seems to demand 
remedial action. Aw Inrerestep Reaper. 

[In the case referred to, it appears that each inventor 
got what he claimed. Presumably each claimed what 
he invented, and so got all that he deserved.—Eprror.| 


Some Obstacles in the Way of Converting the 
Sahara Desert into a Sea 
To the Editor of the Sctentiric AMERICAN: 

The idea of flooding 250,000 square miles of Sahara 
through a canal from the Mediterranean has some inter- 
esting features. You say that this area has 6,969,600,- 
000,000 square feet. There are 525,600 minutes in a 
year. To put one foot of water over this surface in a 
year would require the canal to carry a little over 13,- 
200,000 cubic feet of water per minute. As the evapora~ 
tion in Sahara would probably not be less than five feet 
per annum the canal would have to carry 66,000,000 feet 
per minute to provide for this evaporation. A canal 
having a body of water 100 feet wide and 25 feet deep 
would provide for this if the flow was five miles per hour, 
but five miles per hour for an average would make a very 
swift stream in the center. Hence, the canal would have 
to be about three times as wide to prevent the banks 
from being washed away. 

So far we have only provided for evaporation. To fill 
the 250,000 square miles to a depth of 200 feet in forty 
years would require a canal of twice the size or about 
600 feet wide. If it were to be filled in less time it would 
be necessary to have the canal still larger. Of course 
the whole 250,000 square miles would not be covered at 
once, and consequently the evaporation would not be so 
great for several years, but the sands of Sahara are prob- 
ably pretty thirsty and would probably absorb a good 
deal of water before any surface of consequence could be 
had. 

But there is another view of the matter that is inter- 
esting. If the surface of Sahara is 200 feet below the 
ocean, then the lower parts of it might be filled to the 
depth of 100 feet and the remaining 100 feet be used as a 
fall to obtain water power. Assuming that 100,000 
square miles would be covered in this way the canal 
would be required to carry 5,280,000 cubic feet of water 
per minute to balance evaporation. This quantity of 
water falling 100 feet would give approximately 1,000,000 
horse-power. Assuming 50 per cent efficiency, 500,000 
horse-power might be useful when sent over wires at 
about 100,000 volts. An inland sea of 100,000 square 
miles would probably be sufficient for ordinary purposes. 
But is the Sahara Desert as low as this, and is it possible 
to get any such thing? 

Chicago, Ill. C. L. Reprie.p. 


A Mathematical Card Trick 


To the Editor of Sctentiric AMERICAN: 

The following is an old and interesting mathematical 
eard trick, and perhaps some of your readers can explain 
why it works out. 

From a pack of playing cards take out the jacks, 
queens and kings, leaving thus 40 cards. Now lay them 
face upward in the following order: 


(Diamonds) it £4 Se ee se 
(Hearts) ) t' 2. 2a ee 
(Spades) ¢.06 °° 3.23.4:06 2.7. 2 
(Clubs) 8 a a ae me i oe 7 


Next pick up the cards, one at a time, and lay them in 
a pile face downward, beginning from the right upper 
eorner (10 of diamonds) downward to the 7 of clubs; 
follow with the next line to the left (9 of diamonds, 8 of 
hearts, ete.) and so on to the last card at the left lower 
corner (8 of clubs). Now spread the cards again, face 
downward, in 4 rows of 10 cards each, from left to right 
beginning with the card at the top of the pack (8 of 
clubs). The cards are now ready for performing the 
trick which consists in guessing the exact location of any 
of the cards, at the request of the spectators. 

To work it out multiply the number representing the 
value of the card called for by 4 and add 3 for hearts, 6 
for spades and 9 for clubs (nothing for diamonds). For 
instance, suppose the 2 of diamonds is called; 2 x4 equal 
8. The eighth card (counting from left to right, first 
upper row) is the 2 of diamonds. The 6 of hearts would 
be found thus: 6 <4 equal 24, plus 3 equal 27; the 27th 
ecard, i. e., the 7th card in the third row should be the 6 of 
hearts, and so on. When the product plus the number 
added exceeds 40, count the excess from the first upper 
row again; for instance, the 9 of clubs should be 9 x4 
equal 36, plus 9 equal 45 (excess 5) the 5th card in the 
first row is the right card. 


Mayaguez, Porto Rico. Wiuuram Fare, 
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| The Gnome Rotarv Engine 
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Fig. 1 The cylinder blanks as they 
come from the drop-forging hammers. 


NI f it most interesting aftel 
.. not the most interesting 
that | spent in Paris wa vhen | went 
through the ejuipped factor where 
the wendertu rotat (snome enxzine is 
made Monsiet! Sserul himself, the de 
signer of the motor, acted as my guide so 
vou may tx re that I iw about every 
thing there { eo See! 

The spectacularly rapid development of 


the seroplatie a far more than even 
those in close ith aeronautic af 
fairs seem to appreciate, not so much to 
the improvement of the reroplane itself 


perfection of the motive power 


as to the 
In July 


Channel 


1k), Biériot flew the English 


and his feat Wiis heralded as 


almost miraculous And, indeed, it was 


as those can appreciate who are acquaint 


ed with the motor he employed for his 


epoch-making flight—a three-cylinder af 


fair, which developed not over twenty-lve 


horse-power at the most I learned to fly 
at Pau, France, with the same type of 
motor and was forced to try three before | 
could get one which would remain cool long 


distance 


enough fo carry me the short 


required in the flights for a pilot's license 


And when I landed, the temperature of 


my engine was nearer that of an over 
heated steve than that of an efficient in 
ternal combustion motor The Blériot 
monoplane of to-day is practically the 
sume as the one used in that memorable 


first Channel flight ind yet is capable of 


sustained operation across country as well 
as ideal for high-altitude work In fact 
the world’s altitude record, made by Gar 
ros, was made with this machine. In the 
Boston Glohe’s Tri-state aeroplane race, 


I won the $10,000 prize by flying one hun 


dred and eighty-six miles in three hours 
and six minutes, and when I landed my 
motor was in oear as good condition as 
when I started 


Why this difference between the mono 


plane with which Blériot was just able to 


fly the Channel, and the modern efficient 
plane of to-day One word tells the story 

the motor To be sure, aviators are 
more daring in 1912 than they were in 
100, but primari this is due to the 
fact that they know their mechanical 


birds are more dependable than formerly ; 


and this dependabilit is largely due to 


the improvement in the 
If i asked to 


the Gnome motor i 


motive pow er 


were give my opinion of 


as few words as pos 


sible, | should say that it was theoreti 


cally one of th orsat designed motors 





imaginable ind practically the most re 


liable ieropiane engine I know of I 


should have to add as a qualification that 


I assume if receives the constant attention 


of expert mechanics \s I had two seven 


ty horse-power, seven-cylinder Gnomes 


with my Biériot monoplane, and probably 


flew more miles last season with a Gnome 


motor then any other aviator in America 


! speak from experience If an expert 
engineer on gasoline engines were asked 
to examine a Gnome motor, one having 


The Airman’s Chief Reliance 


By Earle L. Ovington, Consulting Engineer, 


Licensed Aviator 





W onde il reeords fo peed and end l high-fly ] ) “Carrying 
have been made They testify mutely to the efficient mo ) hich the record- 
breake elied 1lmost all of the more remarkable fe of th pla ha heen 
achieved ith the rotary moto a type o iginally rer li puntry but ried 
lo perfection in France In th article, writter by ma he 0 verely a noted 


pilot but also an engines fra ed at the Massachusetis I 7 } y, a 
ce j Lise EDITOR 


























Fig. 3.—Flanging a cylinder in seven and one-half 
minutes; the previous tool took nearly three hours. 





























Fig. 5.—Grinding process in finishing, where a mir- 
ror-like surface is obtained in the bore of a cylinder. 














First process of working the heavy 
the bore. 


Fig. 2. 
cylinder blank—roughing out 


no previous knowledge whatever of the 
mechanism, he would unquestionably 


a highly 


pro- 
nounce it an impractical, though 
ingenious construction. In fact, when the 
meteorically into the 


Gnome shot 


this 


first 


limelight, was the universal opinion 
in engineering circles. 

You hold a 
hand and break a piece from it 
finger of the other, the walls 
The thin 


and so large that you never cease to won- 


can Gnome piston in one 


with the 
thumb and 


fragile. valves are so 


are so 


der why they are not warped out of shape 


before they have been in service three 


minutes. Literally, no piston rings are 


used, the “obturateurs” which serve the 


purpose being simply rings of thin sheet 


bronze, one to each eylinder. Compres- 


sion in a Gnome is noticeable by its ab- 


suys the engineer 


“the 


sence and, “of course,” 


upon first examining the engine, 
spark plugs would be rendered useless as 
attained its 


This is what might be expected with the 


soon as the motor speed.” 


plugs situated in the cylinder heads of a 


revolving motor where a gallon of oil 


goes past them every hour of operation, 
but there is seldom plug trouble. Yet, 
withal, the Gnome motor is, in my opin- 


ion, in a class by itself where the greatest 
power for the least weight, together with 
reliability, is desired. 

The Gnome is a very expensive motor 
to buy and to keep up. My seventy horse- 
power engines cost me $4,000 each, and I 
paid three French mechanics fancy salar- 
as trained nurses for the deli- 
But I had the highest 


power motors for their weight, and that is 


ies to act 


cate mechanisms. 


what is wanted for erhibition work. At 
the Chicago meet, I won the price of a 
motor in a couple of days’ flying. Yes, I 


will acknowledge the Gnome is expensive 
to buy, expensive in upkeep and delicate 
in construction, but for speed and reliabil- 
ity, I have not found its equal. 

“How can a delicate motor be reliable?” 
you say, and I do not blame you for ask- 
ing, for such a statement seems paradoxi- 
fact. Let me 
fifteen hours of 
twenty, my 
interesting 


eal. Nevertheless, it is a 


explain. Usually every 
most 
through the 


separating 


running, and at every 


mechanies went 
single com- 
from the 


process of every 


ponent part of my motor one 


other. The valves were reground and re- 
timed, new valve springs were inserted, 
the tappet rods were adjusted, and the 
whole motor was given a rigid inspec- 
tion. The Gnome, in common with most 
rotary motors, uses castor oil as a bubri- 
cant, hence at each cleaning great quan- 
tities of carbon were removed. I claim 
that any engine requiring such attention 
may rightly be termed “delicate.” How 


far would you get in an automobile if you 
had to take the entire engine to pieces 
working 
fifteen or 


and readjust 


part of the whole motor every 


practically every 


twenty hours of service? 
But—and this is the important part to 
the aviator who depends upon speed and 
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Fig. 7.—A pile of completed cylinders cut 
from solid bars of steel at the Gnome factory. 


exhibition work for his remuneration—my Gnome mo four and one half pounds to make a cylinder for the gine. You cannot look at the Gnome motor, and be 
tors never stopped while I was in the air, unless I pur lightest motor in existence, for its power. Fig. 2 shows interested in engine design at all, without being lost 
posely cut off the ignition, and—another consideratio the first process of working the heavy cylinder blank in admiration of the beautiful machine work as exem 
of equal importance—I had great power combined with roughing out the bore. Fig. 3 depicts what was to plified in the flange construction of the cylinders. This 


light weight, which usually brought me 


in either the winner, or at least second 











Fig. 8. —.View picturing the finishing of 
the hollow crankshaft of a Gnome motor. 


flanging tool, Monsieur Seguin explained 





man, in a race where perhaps the prize 
was $1,000 for a fifteen-minute flight. I 
made one hundred and seven flights in 
my Blériot and never broke a single stick 
in the machine, and I attribute my suc 


cess largely to the fact that my motor 





never failed me in the air. I had several 





bad smashes, but in every ¢: without 
exception these smashes were due to mo 
tor trouble, and they occurred when I 
flew a machine other than my faithful 
Blériot “Dragon Fly,” which was given 
such careful serutiny by my = expert 
French mechanics 

The Gnome factory, situated on the out 
skirts of Paris, is not a large one, but it 
is unusually well-equipped and up-to-the 
minute in operation. The very latest type 
of machinery is employed throughout, and 
wherever possible it is automatic to the 


last degree. This employment of auto 
matic machinery of the latest pattern is 
not as common in France as in this coun 
try, and even in some European coun 
tries, for the French are proud of their 
handwork. Incidentally, the greater part 
of the automatic equipment is made in 
America—the home of the automatic ma- 
chine tools. If we judge the character of 
a factory by the weight of its output, then 
we would have to acknowledge that the 


Gnome establishment turns out steel shav 





to me, takes just seven and one half min 

































utes to complete its work on a cylinder, 
while its predecessor required almost 
three hours for the same job. “And,” he 
udded with a twinkle in his eye, “we had 
to go to Berlin for it—you Americans 
have nothing so rapid in operation.” I re 
plied that I noticed that most of his 
machine tools bore the name plates of 
American manufacturers, which indi 
eated that if we could not make cylin 
ders as rapidly as the Germans, we ex 
celled in almost everything else. Fig. 4 
illustrates the finishing process of the 
cylinder head. The exhaust valve screws 
into the end of the cylinder and may be 
removed, complete with its seat, for the 
frequent regrinding necessary to efficient 
operation. In Fig. > the grinding process 
is shown. After the cylinders are ground 
with the greatest care and accuracy, the 
finishing is carried still further by wear 
ing-in the cylinder with an actual piston 
earrying an “obturateur.’ No pains are 
spared to obtain the mirror-like surface 
so noticeable when one examines the bore 
of a Gnome cylinder. 

The bushing into which the spark pling 
screws is not integral with the cylinder 
as in a cast construction, but is welded 
into the side of the cylinder head by 
means of the autogenous process as shown 


in Fig. 6. An unusually workmanlik 











ings, with motors as a by-product, since 


for every pound of motor manufactured, 


there are over ten pounds of shavings Fig. 6. —-Workmanlike job of welding the bushing into graving indicates plainly the enormous 
There is not a single cast piece in the the side of the cylinder head by autogenous process. size of the hole in the cylinder head into 


Gnome engine—every part is cut from a 


drop forging or from the solid metal. Fig. 1 gives an me the most interesting process of all—that of flang screwed. It is also evident that this construction en 
idea of the cylinder blanks as they come from the drop ing the eylinders. Thirteen cutters, working simul- ables the inlet valves to be easily removed, since these 


forging hammers. Each blank weighs in the rough no taneously, produce the most highly finished and most screw into the piston head. Both inlet and exhaust 
less than eighty-one pounds. This weight is reduced to perfectly formed flanges I ever saw on a gasoline en Concluded on page 230.) 


job is the result. A pile of completed 
cylinders is shown in Fig. 7. This en 










which the complete exhaust valve is 



































%.--Finished motor, its fuel and oil tanks 
inted for testing on a sort of gun carriage. 






Fig. 10.- Method of testing at the Gnome factory. The 
completed motor in full movement on a trial truck, 
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Studying the Flying Machine in the Laboratory 
Recent Progress in Experimental Aerodynamics 


By A. F. Zahm, Ph.D. 





ROADI.Y stated, the men of the nineteenth century streams. About the sides of a model are regions where 
B utlined the essenti features of dynamic aerial is sundry detailed and unrelated accounts of the stream lines crowd together, manifesting increased 
rated it feasibility, but modern acrodynamic laboratories have from time speed and lessened pressure. At the rear of the model, 
irduous labor of to time in current literature disclosed the equip if of easy shape, the lines broaden again, showing ip- 
practicability rhe pioneer ment and manifold activity of these institutions, creased pressure and slower speed; while if the model] 
efforts in thi cience comprise a ng succession of it seems advisable to have a general review of the be of blunt form, the smoke streams portray a con- 
valuab researche made metimes with simple aggregate recent development in the basic science fused and tumultuous wake. When the stream passes 
| ometimes vith complex structures of aerial locomotion; a review primarily of the by an inclined plane or arched surface, it may deviate 


models ana 
equipped for actual flight The early methods of ex physical results achieved, and secondarily, of the se violently as to exhibit an elastic and undulatory 


neriment and computation still obtain; but the old data appliances and methods of investigation Vo more movement about the model, an undulatory wake, and a 


ad d. in part, the old designs have needed revision, if competent scientist can be found in this country pressure of pulsating intensity from point to point 
 raadie teratiot Chis work of refinement has io write such a review than Dr. Zahm He has along the line of flow. A like effect is observed about 
that conducted original studies which have done much normal planes and solid surfaces of bluff outline. Ip- 
to clear up some of the obscurer phases of the sub deed, the manifestations of Marey’s diagrams are go 
The develo t f aerod imics during the nine ect of acrodynamics, and what is more, has kept comprehensive and picturesque as to suggest that 
ee ther than philosophi alive interest in acrodynamics by contributing ad stream-line photographs should be taken in all aero- 
i ! ! oximate iws and rough mirably written and illuminating articles to the dynamic investigations where the character of the 
ta for the engineer rather than explanations of phe SCIENTIFL AMERICAN and other periodicals movement of the fiuid is not perfectly well known. 
timate and fundamental rela Eprror. A work of equal or greater importance, at least for 








physicist rhe applied science, is the determination of the fluid stress 


art t to the mathematical 





of fluid dynami must disclose not only the at every point. The point stress on any element of sur- 
nt ofa 1a body immersed in a medium hav suy, two yards length of flow, instead of two feet o1 face has two components; one called friction, or shear- 
iti motion ith it it more especially the less, as usually happens ing stress, parallel to the surface, the other called 
fect determined by the Marey’s photographs confirm and illustrate most im pressure, or normal stress, and perpendicular to the 
, the medium. bet] pressively the point-pressure and velocity indicated by surface. Summing these point forces all over the model 
if the body and in its neigh theory for all the region about a model immersed in gives their resultant effect tending to translate or 
investigation, however, of the current. In all cases of normal impact there is a rotate it. So important, indeed, is the separate deter- 
ity d stress of the air at all points about a point of maximum pressure and minimum speed mination of these elements of force that it may be said 
he nineteenth century, Was graphically portrayed by the broadening of the smoke to constitute, along with the delineation of the stream- 
the line velocity, the characteristic merit of 
a twentieth century investigations in experi- 





sneis waetice of mo mental aerodynamics. 


(As yet no adequate instrument for dis- 
closing directly the point friction at each 


} thie ut ap propeulal 





t} Newton Robi md the ong Lie 


rf part of the fluid stream, whether in its 


of phones! down to t cultnitnition ¢ 


the researches of Lilleutha d Langley depth or where it glides along the model's 


was largel) uperseded by the practice surface, has been employed, if indeed so 


introduced by Phillips and Maxim, of much as devised or suggested. Still the 
friction of air, flowing smoothly at low 


speeds, has been determined indirectly by 


holding the mode! fixed in a uniform all 
stream where it can be studied by station 
many physicists, and the surface friction 
at fairly high speeds has been found by a 
few students of aerodynamics. The pres- 
ent writer in 1902-03, by suspending a thin 
board edgewise in a uniform stream of 


ary instruments rhe uniform current is 





commont!s rroduced by drawing air 


through a large tube or wind-tunnel by | 








means of a suction fan drivable at variou 





speeds from five to fifty or more mlie 
air, determined the friction on the sur- 





per hawt The usual method of eliminat 
face of various materials, in a manner 


virls and irregularities of speed i 





resembling that of Froude’s experiments 
in water; Franeke in 1907 obtained like 
results by allowing thin blades to swing 


te {iN he ir through a sheet metal 

honevcomb it the front end, and to 
keep the uction fan running at constant 
speed in shape, the tunnel may ver) edgewise through the air suspended from 
a heavy pendulum sharpened to offer 


slight resistance; and Fuhrmann found 


well be a evilnder determinated by stream 


lime cone the whole raised well above 
the friction on torpedo-shaped models sus- 
pended in a wind tunnel, by subtracting 


he floor if the com be so formed 
to eliminate eddies, they obviously alse 
enhance the economy of the circulation from their total resistance the resultant 
Assuming, therefore 1 uniform current pressure obtained by the manometric 
method presently to be considered. 

The point-friction of air flowing in uni- 
form and unconstrained current along 
thin smooth boards two feet wide and of 


avaliable, we may consider the means and 
results of various determinations of the 
velocity and stress in the medium, both at 
the surface of immersed models and at 
Various distances away various lengths and coatings was found in 
my experiments to diminish as the power 
—0.07 of the length of surface, and to it 
crease as the power 1.85 of the speed. 
The magnitude of the friction was prac 
tically the same for all coatings of the 
board, whether glossy, dead or sticky, pre 
vided they were not rough or unevel. 


The very ingenious method of mapping 








at all points of an air-stream the com 





ete velocity f the fluid, that is its ir ee . . eae 
/ ), aaa ate " oe ei tee ; Marey’s photographs of the air streams under varying conditions. 
STHRULUNeUUN Speer nna ¢ ectio r) e 





mittent photography of floating particles, 
wus introduced by Prof. Marey From 


the hollow teeth of a comb held squarely 
For rough surfaces, such as that of coarse 


neross§ the eurrent smoke streams one 
fourth iueh in diameter and of a like dis buckram, the friction varied as the square 
tunce epart were emitted in continuous of the current speed. On smooth two-edge 


flow extending through all the region posts of least resistance the resultant 


pressure and friction were about equal. 


ihout the model to be studied These 
numerous streams showed the direction of They were also of like magnitude on hull- 
flow in all j laces except where they were forms of least resistance, and on inelined 


planes meeting the current at an angle of 
a little over two degrees. The actual frie 


ken into eddies and promiscuously in 
ermingled They also indicated approxi 
tion per square foot on any rectangular 


itely ¢ speed of flow, being crowded 

a Naa NR eB Mi 8 plane surface four feet long, in a wind 
seiitilina, tin a tet aia In blowing uniformly at ten feet per second, 
Pe erst I Pete pert is 0.00050 pound, and for any other speed 
ortrayed by causing the comb to vibrate and length of surface can be calculated 


by application of the foregoing relations. 
A table so computed for a great variety 


ten times per second transversely to the 





current, thus giving each small stream a 

tlow whose speed everywhere was of speeds and lengths of surface was pub- 
indicated by the number of waves per lished by the Philosophical Society of 
unit of jength. The method is most in Washington in June, 1903. 











The pressure intensity should be &© 
plored both in the interior of the current 
and where it flows along the surface of # 





structive and would be much enhanced in 


value if the streams could be made to The suction blower at the end of Eiffel’s wind tun- 
remain clearly defined and separate for, nel, driven by a 50 horse-power electric motor. 
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For the first region no very effective 
jpstrument has been developed, though Drs. Finzi and 
Soldati invented a device which approximately gives 
poth the velocity and pressure at any point in the cur- 
The point pressure over 


submerged model. 


rent away from the model. 
the model's surface is very easily measured by trans- 
through a hole in the surface, thence to a 
The writer devised 


mission 
sufficiently delicate pressure gage. 
for his wind tunnel experiments ten years ago a pres- 
sure gage graduated to millionths of an atmosphere, 
and usually read to one ten-millionth.1 This was ap- 
plied to studying the pressure distribution over solid 
surfaces immersed in the wind current. Many experi- 
mentalists use aS a pressure gage an inclined glass 
tube having a column of colored alcohol and graduated 
to millimeters of water, or approximately to one ten 
thousandth of an atmosphere, and usually read to frac- 
tional parts of a graduation. As a rule, of course, only 
the difference of pressure between the unchecked part 
of the current and each point of the disturbed part 
about the model has to be measured, so that the instru- 
ment need only be an accurate differential gage. 

The manometric method just described has of recent 
years figured in a great number of important investiga- 
tions. First used in the nineties, in a pioneer way, by 
Irminger and Vogt, by Prof. Nipher, and by Mr. Dines, 
it was next employed at the beginning of this century 
in the elaborate investigations of Drs. Finzi and Soldati 
of Milan, to reveal the pressure distribution over in- 
clined plates, both arched and plane, also spheres, cyl- 
inder and spindle forms. It has been since used in the 
careful and accurate measurements of Stanton in Eng- 
land, Prandtl in Germany, and Eiffel in Paris, not to 
mention various others. The resultant pressure so ob- 
eined for normal impact was found to agree satisfac- 
torily with that given by an aerodynamic balance in 
which the wind force on the model was measured 
directly by equilibration against a known force, usually 
a weight or spring tension. 

The results of numerous experiments on normal im- 
pact, made in these various laboratories, exhibit a 
general uniformity of characteristic features. Calling 
p the density, v the velocity of the air, all the measure- 
ments disclose a maximum pressure equal to pv*/2 at 
the front center of the exposed plate, a more and more 
rapidly waning pressure toward the front edges, and 
a practically uniform pressure over the back, varying 
indeed with the shape, but bearing for various plates 
no fixed relation to the front pressure. All show that 
in air of any given uniform speed 


inclined plates are less efficient carriers than arched 
ones; they also leave behind a tumultuous wake, entail- 
ing loss of power, while arched ones deflect the air- 
stream smoothly and leave an unruffled, though doubt- 
less an undulatory, wake. For this reason good arched 
forms require less propulsive force for a given lift, and 
in some excellent designs carry ten to fifteen pounds of 
weight per pound of thrust. 

The measurements made on elements of hulls and 
framing of air craft have shown that these also can 
be so shaped as to reduce the resistance in a like 
degree. A stream-line hull of torpedo form can be 
made to meet a resistance of less than one tenth, prob- 
ably less than one fifteenth, that of its major circle. 
The same may be said of the resistance of sharp stream- 
line posts and rods as compared with their major 
sections taken squarely to the wind. The tendency in 
designing fast air craft is, therefore, to give stream- 
line shapes to all exposed elements, and to encase all 
parts that need not be exposed, or that do not admit 
of sharpening. But the practice of polishing to elim- 
inate friction seems futile, since a glossy surface has 
the same friction as a dead one, other things equal. 

As the prescribed limits of this article have now 
been exceeded, nothing can be said of recent investiga- 





The hull of least resistance. 


tions on propellers, and on shapes and devices to insure 
the stability and steadiness of air craft. It is, how- 
ever, worth remarking that the ablest designers to-day 
eagerly study the investigations made in the great aero- 
nautical laboratories, and, even if they do not engage 
in such work, as did their predecessors up to the advent 
of public flying, they promptly turn it to profit, realiz- 
ing that the adequate test of an aerodynamic model, 
besides being easy and economical, furnishes a secure 
basis for predicating the performance of a full-size 
machine. 


Russian Bast and Its Uses 
R USSIAN bast is the trade name given to the fibrous 
inner bark of the European linden tree (Tilia 


during the following summer or fall and the wood con- 
verted into charcoal, which is said to be of very good 
quality and is highly prized by the manufacturers of 
gunpowder. The young forests of this species are thus 
being rapidly destroyed in consequence of this enor- 
mous use of linden bark procured from the promising 
young trees. The bast of still larger trees is used for 
other purposes. For instance, trees from eight to six- 
teen years old are cut for making mats. The bark is 
first cut or divided longitudinally into strips from 4 to 
6 feet long and then raised with an instrument made 
of bone, after which it is easily torn off with the hand. 
When the bark is removed it is stretched on the ground 
to dry, two or three strips being laid one over an- 
other and kept straight by being tied down te long 
poles. 

The bast for foreign consumption is made into mats 
which are generally about six feet long and three feet 
six inches wide. These are used especially for packing 
large objects as machinery and furniture. Excelsior 
and other packing material have during more recent 
years been substituted for bast. Immense quantities 
of bast are consumed by gardeners in Europe. About 
twenty-five years ago the annual production of bast in 
Russia amounted to about 14,000,000 mats, and about 
one fourth of these were for export. 

When the bark is to be used for cordage or for cloth 
it is first steeped in water for several days until the 
cortica! layers separate from each other. The best and 
strongest fibers are in the layers next to the wood, and 
the coarsest and weakest are nearest the outside. After 
the fiber has been macerated it is employed in Hngland 
for making stout ropes, in France for well ropes and 
clothes lines, and in Sweden for fishing nets, for which 
purpose its durability eminently fits it. Russian bast 
is useG also for making excellent paper of remarkable 
smoothness. Formerly gardeners used it very exten- 
sively all over Europe and in this country as a cover- 
ing or protection to glass frames. Its use for this 
purpose has fallen off considerably since the int1odue- 
tion of raffia, which has become so popular in nursery 
work and green houses for tying up young trees and 
garden vegetables. It is still used in Russia for mak- 
ing baskets, hampers, and prepared fiber for hats and 
cordage of the finest quality. Like the closely related 
Japanese linden tree (Tilia cordata) -it is sometimes 
used for making a course cloth and in the manufacture 
of mosquito nets. 

The continual 


destruction of the young trees 


through this wasteful practice 





and density the pressure intens- 
ity is practically the same at all 
similar points of similar plates 
whatever their size, beyond a 
square yard, and hence that the 
resultant pressure is substan 
tially proportional to their area.’ 
But for dissimilar shapes the 
meah pressure is shown to be as 
much as fifty or sixty per cent 
greater on elongated plates than 
on square ones of the same area. 
All experiments, of course, show 
that the resistance varies direct 
ly as the density and square of 
the velocity of the air. As to ab- 
solute magnitude, there is not 
such close concordance, but the 
most accurate measurements give 
for a foot square blade, at nor- 








of removing the bark naturally 
diminished the supply. The 
peasants in a®zood many regions 
where the trees grow still utilize 
the bark for numerous purposes, 
but other material will gradually 
be substituted, and the bast only 
of merchantable utilized 
for making superior grades of 
paper. The wood itself is very 
white, light, close-grained, and is 
used for interior finishing, carv- 
ing work, barrel heads, and in 
the manufacture of 
boxes, furniture, ete. 
Quite a demand has recently 
sprung up for linden wood, both 
in this country and in Burope, 
by the manufacturers of cigar 
This at once rendered 


trees 


carriage 
cheap 


boxes. 








mal air density, a resistance not 
far from 0.003V?, in which V is 
the velocity in miles per hour. 
All measurements on inclined 
plates likewise accord in some 
important general disclosures. They show that oblique 
flat plates have sundry properties common to oblique 
concave ones, and also certain marked differences. 
Both kinds encounter more resistance when of elon- 
gated form and set long edge foremost; both manifest a 
varying pressure distribution on the face, and a vary- 
ing suction on the back, usually of greatest intensity 
near the front edge; both exhibit feebler pressure and 
suction near their lateral edges, owing to the lat- 
eral escape of air. But flat plates have a resultant 
Pressure whose magnitude at small angles of incidence 
increases directly as the angle, and whose position 
travels forward with increasing obliquity ; while arched 
Plates have a resultant whose magnitude varies in no 
simple manner with the obliquity, and whose position 
retreats as the small angles of incidence diminish, 
Wherefore such forms tend to dive precipitately2 Flat 








*Measurement of Air Velocity and Pressure, Physical Re- 
view, December, 1903. 

*For areas below a square yard the coefficient of resistance 
diminishes slightly with the area. 

*As an aeroplane flies downward more steeply and swiftly 
its angle of incidence diminishes more and more; and if the 
Surface be concave the center of lift on the wing moves well 
back, tending to steepen the dive. This fact may explain 
Some noted cases of loss of control in downward flight. 


The large and small wind tunnels are shown side by side. 


Plan of the Eiffel aerodynamic laboratory. 
2 and 1 meter, respectively. 


europea). This tree abounds in the forests of Europe 
and finds its best development principally in the 
western central provinces of Russia. It is very closely 
related to the American linden or basswood (Tilia 
americana), and is a favorite for planting in parks and 
along streets, both in Europe and in this country. The 
European linden is remarkable for the abundance and 
fine quality of fiber it contains in the inner bark. 
Enormous quantities of this bast fiber are gathered 
every year and exported. In fact, it constitutes one of 
the most considerable by-products of the forests in 
central Europe. 

Stripping the bark from the trees lasts from the 
middle of May to the middle of June. This is the 
period when the bark is most easily removed from the 
stems and branches. When the bark is whole it is 
employed for roofing, for the river boats, as well as 
for making sledges, carts, boxes, etc. When it is re- 
moved in several pieces it is used for matting and 
bags. The bark of the young linden trees is used for 
making cordage, sandals for the peasants, and for all 
sorts of baskets, ete. The trees must be at least three 
years old before they are large enough to be peeled for 
making shoes. To every pair of shoes from two to four 
young linden trees are required. 

The trees from which the bark is removed are felled 


Their diameters at the experiment room are 


the wood too valuable for the 
trees to be cut before they have 
attained merchantable 

There are many other uses for 
which it is especially adapted, 
and the value of the wood has now surpassed that of 
the bast. 


sizes. 


Rolling Lead by Electricity 


I EAD is now worked in the Beuthen plant in Germany 

~ by means of electric motor-driven rolls, these having 
been driven by steam up to a recent date. There are now 
two separate rolls used for producing sheet lead of various 
sizes. On the smaller of the two rolling mills is used an 
electric motor running at 345 revolutions per minute with 
a double gear reduction, the rolls being 10 feet in length 
and 18 inches diameter, and running at 5 revolutions per 
minute. The second set of rolls is 12 feet long and 21 
inches in diameter and works at 7 revolutions per minute 
by means of a 60 horse-power electric motor. Wortm- 
gear reduction is used in this case to reduce the motor 
speed from 345 revolutions per minute to the above. 
The electric motors are operated directly on a high-ten- 
sion circuit of 2,000 volts and are equipped with starters 
placed in an oil bath. On the tests of the present roils it 
was shown that when starting with a 7-ton lead plate of 6- 
inch thickness, working at a heat of 100 deg. Cent., the 
width of the plate being 6 feet, about 65 horse-power is 
reauired to roll this down to a 0.12-inch thickness. On 
the whole, the electric driving is considered as much the 


best method for this kind of plant. 
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The Biggest Ship especi is resulting from putrefaction. Thus a cer streets of Athens to allay the plague. The burning of 
| l is easier to re ize the dimensions of big construc epidemic at Venice was traced to : 
tions on land i of f ifle m tl Phi decayed fish; one at Delft to spoiled cabbages, ete. Another was to sprinkle vinegar on hot stones, the 


connected with resulting vapor being regarded as a sovereign disin- 


nh accumulation juniper berries was a favorite means of fumigation 


i f ‘ rhe idea of a bad odor was inseparably 
mid othe roctures th ose dimensio ‘ ‘ the vitiated air, or miasma, that spread infection; fectant. 
f bacteriology the idea of miasma 


the stupendou re hence, the wide use of deodorants as a means of pro With the advent « 
But when the int steam tection us a cause of infectious diseases naturally fell into 
e Doctors and priests, required by their profes disrepute. Since these diseases became regarded ag 


ieinit lich serve ‘ ‘ to sions to minister to the plague-stricken, carried per the work of various micro-organisms, disinfection wag 


ense of het ‘ io fumed torches, incense-burners, and the like; houses henceforth applied directly to the destruction of disease 
The point that appears to have been lost sight 
‘ e liberty of upending the larg eamship in tvunces that were supposed to neutralize the poison in of, according to Dr. Trillat, is that although noxious 
no longer looked upon as the direct cause of 


the fore ing rea that ‘ tist has nd towns were disinfected by burning various sub germs. 


the ail Fires in general were supposed to be disin gvses are 
infection, yet they may greatly promote the process by 
wl we ca providing a favorable me- 
pera Tham armaremen ‘ 7 x — PE c dium for the development 


is ta i iid rhe result Brob fectant Hippocrates caused fires to be lighted in the 


of bacteria. The lecturer 
described a number of ex- 
periments -that he had 
earried out to ascertain 
the effects of the gaseous 
products of putrefaction 
on the vitality and feeun- 
dity of pathogenic bae- 
teria. Without repeat- 
ing the details, which 
will be found in the Arch- 
ives des Sciences phys- 
iques et naturelles for 
June 15th, 1912, it may 
be stated that the devel- 
opment of the germs of 
diphtheria and plague 
was found to be remark- 
ably stimulated by their 
exposure to air contain- 
ing small traces of putrid 
gases. The experiments 





were first tried under lab- 
oratory conditions; then 
confirmed by ex posing 
similar bacteria to the 
products of natural putre- 
, faction out of doors, as 
in the neighborhood of 
marshes, sewers, and the 
like. 

The upshot of these ex- 
periments appears to be 


tead of rising from the that the development of 


eter Fe Fe Frey eteeur 





5 pathogenic bacteria is 
greatly affected by the 
composition of the at- 


center « the Broadway 





facnde of the building 


t hie tots result® would 
mosphere. The subject is 


by no means simple; one 
species of bacterium may 
be very differently affect- 


ul ft the 
ed from another by a 





ra ‘ is ecured 


given gas. Nevertheless, 
it seems likely that many 
now obsolete methods of 
disinfection may be re- 
habilitated as a result of 
further studies in this 
direction. 

M. Trillat is responsi- 
ble for the opinion that 
the rapid souring of milk 
and putrefaction of meat 


OCenn iners it would 


Nene Eli Liye ibvie “as he 








razed skyward to the 


during thunderstorms is 
similarly due to a change 
in the composition of the 
atmosphere at such times, 
and not at all to elee- 
trical discharges, as has 
often been held. Accord- 
ing to his view, the dim- 
inution of barometric 
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Hi r would out-top§ the 


pile by no les than one 


pressure accompa ny ing 
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storms promotes the re 
lease of putrid gases 
from the soil, and these 
gases stimulate the de- 
velopment of the bac- 
teria concerned in the 


What is Miasma? 
i N remarkable lecture 
t the University of 


the DPusteur Institute in 


p= be 
aa = 


two processes in ques- 


tion. 


l’aris recently expressed 


that the old iden 
HE British Consul at 


P Calais reports that a 


relation 
dlise ‘ j it i great 
French company is seri- 
ously considering the 
project of a passenger 


! 
elable 


aeroplane service between 
From ancient times Calais and Dover, and 
has made proposals to 
the municipality of the 
latter town as to the se 
The ** Imperator *’ 900 feet, Woolworth Building 750 feet. lection of a suitable land- 


vrruption of the air, THE LONGEST SHIP AND THE TALLEST BUILDING ing place. 
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The Race for the Harmsworth 


The Technical Lessons of a Great Contest 


By ‘Thaddeus S. Dayton 























The ‘‘Ankle-Deep” going 
40.3 miles an hour. 


S the English-built “Maple Leaf IV” 
ir across the finish line on Hunting 
ton Bay last Wednesday, winning the in- 
ternational motor boat trophy offered by 
Lord Northcliffe, which has been held by 
this country since 1907, Commodore H. H. 
Melville, chairman of the Board of Gov- 
ernors of the Motor Boat Club of America, 
challenged the Royal Motor Yacht Club 
for a return race in British waters next 
summer. The contest that has just ended 
taught some very simple but highly im- 
portant lessons to the American builders 
and owners of sea-speeders. These will 
be heeded carefully, and everyone is 
hopeful that next year the Harmsworth 
Cup, as it is called, will be recaptured, and 
that it will be a long time before it crosses 
the Atlantic again. 

To understand what these lessons were, 
a brief résumé of the three races that re- 
sulted in a British victory is necessary. 
The first “leg” of the three contests was 
run on Saturday, August 31st. There were 
three American and two British entries. 
The American boats were “Baby Reliance 
II,” owned by J. S. Blackton; “Baby Re- 
liance III,” owned by Mrs. J. S. Blackton; 
and “Ankle Deep,” owned by Count C. 8. 
Mankewsky. The British boats were the 
“Mona,” Marquis of Anglesey owner, and 
“Maple Leaf IV,” the property of E. M. 
Edgar. 

“Baby Reliance II” is a_ black-hulled 
boat, twenty feet long, driven by one 
motor of eight cylinders and one hundred 
and fifty horse-power. Bernard Smith was 
the helmsman and W. Bugh the mechan- 
ician. “Baby Reliance IIL” is twenty-six 
feet long, driven by a motor similar in 
size and make to that in “Baby Reliance 
I.” Jay Smith was her helmsman and 
Wallace Van Nostrand the mechanician. 
“Ankle Deep” is a Crane designed boat, 
finished bright. She is thirty-two feet long, 
driven by two motors of eight cylinders 
each, her total horse-power being three 
hundred. She has two propellers and two 
rudders. Count C. S. Mankowsky steered 
the boat. His mechanician was Frank 
Drennon. 

The British boats are both built of ma- 
hogany and finished bright. The “Maple 
Leaf IV,” 39 feet 11 inches long, is a 
Fauber multiple-step hydroplane, driv- 
en by two sixteen-cylinder motors of three 
hundred and fifty horse-power each. She 
has two propellers and two rudders. Tom 
Sopwith, the aviator, was helmsman and 
Arthur Allison mechanician. The “Mona” 
is twenty-six feet long, Thornyeroft de- 
signed, driven by a motor of one hundred 
and fifty horse-power. Montague Bat- 
ting, her designer, had the wheel, and 
Frank Murtagh, who was in the “Pioneer” 
last year, was mechanician. 

The course was thirty nautical miles, or 
four times around a triangle of seven and 
one half nautical miles, in the sheltered 
Waters of the bay. The weather condi- 
tions of this first day's race were ideal 
for the American boats. At no time was 
the water ruffled enough to make the go- 
ing bad. 

This first contest was won by “Baby Re- 
liance II” in forty-eight minutes and thir- 
ty-nine seconds. Her average speed was 

















‘“‘Maple Leaf IV.”’ Winner of the Harmsworth Cup. 


She is 39 feet 11 inches long. 











She has two propellers and two rudders. 




















‘“*Maple Leaf IV’’ at full speed. 


Note the height of the wave that she 
is dashing up 


*‘Baby Reliance II.” 


She is 20 feet long, and is driven by a 
150 horse-power motor 

















“The Mona’’ making one of her remarkably short turns. 


She is 20 feet long and is driven by a motcr of 150 horse-power. 

















“‘Baby Reliance III’’ at full speed. 


She is 26 feet long and driven by a motor similar in size and make to that of 
“Baby Reliance I1."’ 





The engines of ‘‘Maple 
Leaf IV.” 


37.11 nautical or 42.73 statute miles per 
hour. She finished seven minutes thirty 
nine seconds ahead of the “Mona.” The 
“Maple Leaf IV” had engine trouble and 
started more than twenty-one minutes 
late. All she tried to do was to qualify 
for the next race. “Baby Reliance ILI" 
and “Ankle Deep” also had engine trouble, 
and came in fourth and fifth. 

The following Monday, when the next 
heat was scheduled, the weather was so 
rough that it was agreed to postpone the 
contest until next day. The victor was 
the “Maple Leaf IV,” “Mona,” second, 
with “Ankle Deep,” “Baby Reliance III,” 
and “Baby Reliance II” finishing in the 
order named. 

The wind and sea had been high the 
day before, but on the afternoon of the 
race the wind dropped to a gentle breeze. 
Out on the Sound, however, along the 
edge of which the boats had to go, there 
was an ugly swell left over from the 
northeast gale. The “Ankle Deep” got 
away in the lead, with “Baby Reliance 
III” a few seconds behind and the “Maple 
Leaf IV” three seconds later, her exhausts 
silent and only the “singing” of her pow- 
erful motors to be heard as she plowed a 


. great wide furrow of foam and spray 


“Baby Reliance II” was in trouble with 
her engines and crossed the starting line 
more than three minutes late. The “Mona” 
was even worse off, for she was unable 
to reach the start for eight minutes and 
seven seconds. 

When the boats struck rough water, 
running west on the base of the triangle, 
the three American boats got in trouble 
again and had to stop. Then “Maple Leaf 
IV,” going as steady as a church, took 
the lead and never was headed after that. 
The “Maple Leaf IV's” average speed was 
27.17 knots (31.24 miles); the “Mona's,” 
29.13 knots (38.49 miles) ; “Baby Reliance 
II,” 25.27 knots (29.06 miles); “Baby Re- 
lianecée ITI,” 25.06 knots (28.81 miles). It 
should be noted that “Maple Leaf IV's” 
average speed was more than eleven miles 
less than that of “Baby Reliance 1” in 
the first heat when the water was smooth. 

On Wednesday, the day of the deciding 
heat of the race, the conditions again 
were ideal. The greater portion of the 
course was like a mill pond with just 
enough breeze to help tone down the hent 
of the blazing sun. It was “Reliance’’ 
weather and water, and everyone wes 
confident that the trophy would remain 
with us for another year at least. The 
“Mona” was the first to cross the starting 
line; a dozen seconds later “Ankle Deep” 
boomed across, and then, seconds apart, 
“Reliance II” and “Maple Leaf IV” shot 
by at their best speed. “Reliance LIT” 
had trouble in getting her engines awake 
and was the last to start. 

Up the first stretch “Ankle Deep” ever 
hauled “Mona,” and “Reliance III” aiso 
passed the British boat. (“Reliance 11” 
put her best foot foremost and began to 
gain on “Ankle Deep.” Down the back 
stretch these two boats raced a length 
apart, plunging heavily in the water. 
“Maple Leaf IV” kept up a uniform pace 
behind them. “Reliance II” finished the 


(Continued on page 232.) 
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New Metallizing Process 
By Dr. Alfred Gradenwitz 


“HOOP f Zurich, Switzerland, 
dren at play with a Flobert 
e that the bullets striking 


theres producing a strongly 


| ed him to make some 


hich brought out the 
being crushed form a 


eneous layer, provided 


. cleansed and freed of any 


metallizing process Was 

me time ago, the details of 
d the apparatus it requires 
been made public In 
liver constructed = by lr 
metal was pulverized by 


yressure steam, and pro 
m of spray upon the ob 
<i ith metal This, how 


iry apparatus. In 


the molten metal 

, powder vhich is 

iet of steam or oft com 

Che jet of gas is heated 
f a flame or an electric 
The particles of metal 

ot out of the apparatus by 


The object to be coated 


us bombarded with a 


metallic particles At the 


ike the surface there oc 
ition of live energy into 


t contributes to liquefy 


is to solder them to 


enlent form of portable ap 


sented in the diagram 


vhich the jet heated by a 


fixed at the end of a flexible tube 


vuueh the vaive 
vith the passage 7. The 
i pressure of five atmospheres, 
be (1) into a chamber fitted 
+) By turning the valve 


vimitted directly into the 


iratus, where it produces 
powder, carrying along 
der into the conduit (6), 
duit (7), and finally into 
be connected with the 
apparatus is mounted 
ental axis, so that the 
tul may be removed by 


tir, by tipping the appa 


m= is started by opening 

(2) and igniting the gas. 
pressed ii admission having 
ve (3) is adjusted 


atisfactory flame is obtained. 


(4) is opened so as to in 


metal powder In order to 


homogeneous layer, it is 
oxide film covers the 


is why an inert or even 


and electric heating are 
connection with highly oxidable 
ing feature of the operation 


the gus is attended by a strong 


the metal rapidly, while 


emains low; in fact, with such 


Cent. (140 deg. Fahr.) 


ubstances, such as celluloid, 
fruits can be metallized. The thickness of 
iry between a hundredth of a 
millimeters, depending 
ited, and on the relative speed of 


o governs the hardness and density 


SCIENTIFIC AMERICAN 


——; 
— 


September 14, 1919 





: obtaining electric contacts instead of solder 


clothes of electricians 


tension current, as in 





transport doubtless possesses a number of advantages 
and is operated on a profitable basis where a rail line 
would not pay. 

The new hauling service of Altona harbor then jg 
based on this system. It is adapted to deal with an 
average daily traffic of 200 vehicles, each carrying a 
load of from 5 to 7 tons over two paved roads each 
about 600 meters in length, which lead at a gradient 
of 1.18 from the harbor over Kaistrasse and Elbberg 
as far as the city hall. The pushing and 
hauling tractors used in this connection 




















are operated by electricity, being feq 
through a double pole overhead line with 
| 550-volt direct current from the muniej- 
pal central station. They travel without 
rails, being able by their trolley arrange. 
ment to deviate sufficiently to pass other 
vehicles. On going downhill, these loep- 
motives travel with the trolley removed. 

A train of two or three teams can be 
hauled by the electric tractor. The horses 
are not unhitched, but follow in the hayl- 
ing train, being merely relieved by the 
hauling locomotives. The coupling devices 
ure so arranged that the vehicles can be 
uncoupled without stopping. 

Each journey of a hauling train, inely- 
sive of the coupling and uncoupling, takes 
S minutes, and as the downhill course 
takes 7 minutes, four trains can be dealt 
with each hour by a single tractor. 


Swedish Method of Artificial 
Restoration to Life 








Apparatus adopted by several large French 
works for zinc, lead and copper plating. 


NEW METALLIZING 


inte an inner 


The Electric Tow-horse 


1 valve (4) it is led into the 


Details of the apparatus for By the Paris Correspondent of the 
depositing pulverized metal. Scientific American 


peagahen and convenient apparatus 
'Afor producing artificial respiration has 
been invented by Dr. K. A. Fries of Stockholm. It is like- 
ly to be valuable in restoring animation after asphyxia. 

The apparatus is made up of a wooden base in the 
form of a shield with a part at one end for resting the 
head, and to this is fitted a light steel frame consist- 
ing of a pair of uprights joined by a cross-bar. On the 
bar are automatic clamp straps for fastening the arm. 
Qn the chest a canvas girdle or band is placed so as 
tu compress this part of the body, adjusting properly 
for size by means of eyelets. The device is first 
laid on the floor or table and _ the 
metal frame folded out, laying the patient 











on the base, and the wood head-piece then 
adjusts the head and throat automatically 
in the right position. We then apply the 
girdle on the lower part of the chest and 
fit it snug by the hook and the cord. Ad- 
justing the cross-bar to a good height, we 
strap the wrists loosely to it, as our en 
graving shows, then the frame is ready 
to be operated for producing respiration. 
The frame carries chains and cords which 
connect its movements by means of pul- 
leys with the chest girdle, so that the 
chest is compressed at the right time. 
The work of respiration is begun by ex- 
tending the levers horizontally backward 
so as to produce inspiration, and in this 





position the chest girdle lies loose. We 





this connection, 
was considered impossible to replace them all by motor 


loads over mountainous roads proved more and 
promise between motor and horse traction was settled 
and more to the fore as a welcome substitute for street 


Being independent 
course and much cheaper in installation, this means of 


then draw up the levers to the vertical 


THE ELECTRIC TOW-HORSE HAULING A TRAIN OF TRUCKS and bring them down toward the lower 


part of the body so as to give the expira- 


tion, and here the cords and pulleys act so as to com 
press the chest band and aid in expelling the air from 
the lungs. At the same time the patient’s tongue is 
drawn outward by the other hand by means of a hand- 
kerchief or ring forceps. The movements are kept up 
regularly back and forth, keeping time with one’s own 
breathing, or about 16 times a minute. 


The device is very compact and can be folded up 80 


as to occupy a space of three feet by two feet by four 
inches, and may be hung on the wall or stowed away 
anywhere. 






































Working apparatus with one hand, and 
‘attending to the tongue with the other. 





The device and patient ready. for the 
Method of fixing the arms. 


The complete apparatus in Strapping the wrist bands to the cross-bar. 
position for use on the table. The girdle shown tight across the chest. 


SWEDISH METHOD OF ARTIFICIAL RESTORATION TO LIFE 
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“Chemiluminescence ”’—the Transformation 
of Chemical Energy Directly into Light 
By F. Alex. McDermott, Research Fellow in Utilization 
of Fruit Waste, University of Pittsburgh 

HE term “Chemiluminescence” has been applied to 

the production of light by chemical reactions in 
which the temperature is below that of incandescence. 
The most common illustration of this is the luminosity 
of phosphorus and its solutions in various liquids, 
which give light when exposed to the air. It is prob- 
able that the phenomenon of the firefly and similar 
forms belongs strictly in this class. A considerable 
number of reactions have been at various times de- 
scribed as giving light under conditions precluding the 
possibility of incandescence, and an exhaustive review 
ot these has been given by Trautz in the Zeitschrift 
fiir physikalishe Chemie, Vol. 153, pages 1 to 111, 1905. 
For the most part, however, the lights emitted are 
rather faint, and often, unless the conditions of the 
experiment are just right, no light is produced. The 
three following experiments are rather easily carried 
out in any laboratory, and may prove of interest to 
some of the readers of this paper: 

1. The reaction of Trautz and Schorigin (see Trautz, 
supra, and Trautz and Schorigin, Zeitschrift fiir wis- 
senschaftliche Photographie und Photochemic, 1905): 
This depends on the rapid oxidation of an alkaline solu 
tion of pyrogallol containing formaldehyde. The appa- 
ratus which the writer has used to show this reaction 
consists of a reflux condenser D with a bulbed con- 
densing tube, set horizontally, and two or three separa- 
{1 is placed a 


tory funnels. (See figure.) In a funnel 


solution of 12.5 grammes of pyrogallol in a mixture of 
25 cubic centimeters of commercial formaldehyde (37 
per cent) solution with 50 cubic centimeters of water; 
funnel B contains a 40 per cent solution of sodium of 
potassium hydroxide; a third funnel C (not shown in 
contains “Perhydrol” (30 per cent hydrogen 
In place of this latter, the usual 


figure ) 
peroxide solution). 
pharmacopeial 3 per cent solution may be used, in 
which case this third funnel must be much larger than 
‘ and B, and the inlet for the peroxide solution into 
the condenser musf be larger, to permit of more rapid 
flow. A solution of hyperol, the urea-hydrogen peroxide 
Budapest, may be used 
A solution of ten or 


compound, made by Richter, 
with advantage in this reaction. 
twenty grammes in about 50 cubic centimeters of dis 
tilled produce a light. Still more 
simple, instead of funnels B and (, a single funnel 
may be used, as shown in figure, containing 150 cubic 
centimeters of distilled which about 40 
sodium peroxide have just been rapidly 


water will good 


water in 
grammes of 
stirred. In place of the condenser, a simple glass tube 
may be used, one of 2 centimeters internal diameter 
being convenient: the advantage of the bulb tube is 
that it tends to delay the passage of the liquids to the 
exit, permitting the greater part of the light-emisssion 
to take place in the tube. 

To operate, the stop-cock on A is opened so as to 
allow a slow stream of the pyrogallol solution to flow 
into the mouth of the condenser; the stop-cock on B 
ix then opened so that the alkali solution will flow 
about as rapidly as the pyrogallol; C is then opened so 
as to permit the peroxide solution to flow down and 
come in contact with the mixed liquids from A and B. 
If the solutions are right, a stream of 
light will be seen to travel along the con- 


green “flame” is produced, which does not ignite the 
ether. 

3. The reaction of Schwersenski and Caro (Chem- 
iker Zeitung, Vol. 22, p. 58). This reaction is quite 
brilliant, and depends on the oxidation of certain or- 
ganic substances by the gases evolved from potassium 
permanganate by the action of sulphuric acid. It seems 
possible that it is not strictly a case of “chemilumin- 
escence,” and that the phenomenon may be referable 
to actual incandescence. The original directions of 
the authors referred to were to place in a test-tube 3 
cubic centimeters of concentrated sulphuric acid, and 
then to overlay this with three cubic centimeters of 
alcohol, running the latter in slowly from a pipette, so 








Determining the boiling and freezing points of 
a thermometer. 

as not to mix the liquids. A crystal of potassium per- 
manganate is then dropped in, producing an evolution 
of gas in the acid layer; when the ascending bubbles of 
gas reach the alcohol layer, they “go off” with a little 
explosion and a bright flash. After a number of ex- 
periments by the writer, it has been found that in 
place of alcohol, a better reaction is usually obtained 
with ordinary formaldehyde solution, the permanganate 
being dropped into the acid before the formaldehyde 
is run in over it. (Potassium permanganate reacts 
with formaldehyde, and hence it is impossible to drop 
it into the acid after the latter has been overlaid with 
the aldehyde.) Using about 10 cubic centimeters in 
au test tube 25 millimeters in inside diameter is quite 
sufe; larger amounts are objectionable, on account of 
the fact that should the tube be accidentally upset, the 
formaldehyde or other vapor will usually be ignited, 
especially if larger quantities are used. 

In place of ordinary alcohol or the formaldehyde 
solution, any of the following may be used, though 
usually with not quite so good results, on account of 
greater volatility, secondary reactions, or slow reac- 
tion; methyl and amyl alcohols, acetone, acrolein and 
acetaldehyde solutions, lactic acid, amyl acetate, nitro- 
benzene. Orange oil, aniline, terpineol, and solutions of 
vanillin, citric acid, cane sugar, and of dextrose also 
give the reaction slightly on shaking, but these are 
unsatisfactory for demonstration. Benzene, urea, ace- 
tamid, acetic acid, and probably also, pure ether, do 
not show this reaction. While a discussion of the inti 
mate chemistry of these reactions would be out of 
place here, it might be added that in all three it seems 


not unlikely that it is connected with the presence or 
formation of aldehyde groupings. 


How to Correct a Thermometer 
By Norman Barden 
HERE are times when the home thermometer 
varies from that of the Weather Bureau.  In- 
variably it is asserted that the weather man’s ther 
mometer is wrong; but let us see whether this be trne 
or not. It is intended here to explain clearly how an: 
body can correct his thermometer by finding the fixed 


points. The fixed points are the freezing and boiling 
points. The freezing point is the true fixed point, be- 


cause the boiling point varies with barometric pres 
sure. The variation of the boiling point must be 
allowed for, as we shall see later. 

To determine the boiling point, place the thermometer 
in position in a boiler as shown in the drawing. 
Have the boiler about one half full of water, and be 
sure that the bulb of the thermometer does not touch 
the water when boiling. Now the water is boiled, and 
the temperature is taken to tenths of degrees if possible 
A magnifier aids greatly in taking temperature read 
ings. Next take the barometer reading, and calculate 
the true boiling point by means of the formula: 

T 100 — 0.0875 (760 b) 
in which b is the barometer reading in millimeters, and 
7’ is the temperature of the observed boiling point in 
Supposing 6 to be 732.4 
98.965 dex. 


Centigrade degrees. Example: 
millimeters, then solving for 7, we get 
Cent.; which is the true boiling point for 732.4 milli- 
meters pressure. The difference between the true and 
observed boiling points is the boiling point correction. 
The freezing point is found by packing the ther 
mometer in finely crushed ice. Leave the thermometer 
in this position until the mercury ceases to fall. Take 
un exact reading as before, using the magnifier, and 
this is the true freezing point or zero. Now, divide 
the number of degrees between the observed zero and 
the true boiling point by the number of degrees between 
the observed zero and the observed boiling point. This 
vives the thermometer correction per degree. Example: 
Suppose the observed boiling point was 98.8 deg. Cent., 
and the true boiling point was 98.9 deg. Cent., also 
that the observed zero was exactly at zero degree on 
Then, 
98.9 — 98.8 


the thermometer. 
1.001, 
or the correction of one degree. That is, if the tem 
perature on the thermometer read 1, the real tempera 
ture would be 1.001 degree; or if the temperature read 
20 degrees, the real temperature would be 20 X 1.001, 
or 20.02 deg. Cent. 

Most thermometers will have a correction of a degree 
or more. In this article Centigrade readings have been 
used, but the method for Fahrenheit thermometers is 
just the same. If it be desired to convert Fahrenheit 
into Centigrade or vice 
substituting in the following formulas: 

9 (C —32) 5 (Ff — 32) 
i a 
5 

It will be found quite interesting for those who hare 
never tried to find the true freezing and boiling points, 
one’s thermometers in the manner de- 
scribed, and then have the satisfaction of 
being able to find the correct temperature 


versa, this may be done by 


9 


to correct 





The light 
is not by any means as bright as that of 


densing tube of the condenser. 


the firefly, and this experiment must be 
performed in a dark room, as must also 
the following one. The reaction is ac- 
companied by the evolution of quite a lit- 
tle heat, and formaldehyde is evolved. 
Owing to the formation of dark colored 
oxidation products of the pyrogallol, the 
light will appear reddish in color. A 
little manipulation of the  stop-cocks 
may be necessary to secure the proper 
results. 

2. The reaction of Heckzo (Chemiker 
Zeitung, Vol. 35, p. 199). This reaction 
depends on the oxidation of phenyl mag- 
hesium bromide or iodide by moist air. 
It is necessary first to prepare the re- 
agent, phenyl magnesium bromide (or 
iodide) which may be done by the meth- 
od given in Heckzo’s paper. The appa- 
Tatus necessary is very simple; the com- 
pound, in solution in anhydrous ether, 
may be simply shaken with air in a test 
tube, or it may be poured onto a piece 
of moistened filter paper, or it may be 
allowed to drop from a funnel onto a 
moistened filter paper. The light is pale 
Sreenish, and of about the same intensity 
48 that of the foregoing reaction. 

Wedekind has found that when this 








at any time. 


An Inexpensive Oxygen Retort 
By John Phin 

XYGEN is sometimes 
heating chlorate of potash and some 
inert substance in a glass flask or even in 
a large test tube, but glass vessels are so 
broken that metal retorts are 
The retorts offered by 
apparatus are 


prepared by 


easily 
usually preferred. 
the makers of chemical 
quite expensive, but one equally as good 
may be had for a trifling sum from any 
plumber or gas fitter. The one fuse is 
simply a piece of gas pipe 15 inches long 
and 1% inches in diameter. One end is 
closed by screwing on a common cap such 
as is used by gas fitters, and the other end 
is squared up and the inside reamed out 
smooth and slightly conical, so that a good 
sound cork may be used to 
Through this cork is passed a glass or 
iron tube on which is slipped the rubber 
tubing used for delivery. With a good 
cork and reasonably tight-fitting 
both for the 14-inch tube and the smaller 
tube, this retort will sustain considerable 
pressure without loss. It may be heated 
in a common stove by holding the corked 
end in the hand. Two ounces of chlorate 
of potash with an equal bulk of black 
even clean, fine 


close it 





oxide of manganese or 





Compound is added to an ethereal solu- 
tion of chlorpicrin (nitro-chloroform), a 


Demonstration of chemiluminescence by Trautz’s reaction. 


sand will produce four gallons of oxygen. 
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Extracting a Lion’s Tooth 


y fuiwer-¢ Hk seems to be a concomi 


tyat of civilization Civilized people 


with perfect teeth are comparativel) 
scarce Uneivilized and even semi-civil 
ized people give their teeth no care, and 
yet they remain white and sound; but let 
such people move to a civilized land, and 
dental troubles wi be sure to develop 
The Bulgarian peasant knows neither 


toothbrush nor toothache, while his fel 
low townsmen suffer greatiy from caries 
The same seems to be true even of wild 
apimatls When, as captives, they are 
brought inte touch with civilization their 
teeth not infrequentiv yield to our highly 
civilized disease, and the surgeon of the 
zoo is obliged to operate upon them As 
may well be imagined, his task is no sim 
ple one in the case of large ferocious 
animatis The accompanying photograph 
illustrates such an operation recently pet 


formed at the White City Jungle, London 


by Dr. Watt, a West London veterinary 
surgeon he patient was a tio cub, 
fourteen months old, which had been suf 
fering with toothache for some time. He 
vas drawn up against the bars of his 
cage and held firmly with ropes; then his 
mouth was kept open with chunks of 
wood while the surgeon drew the decaved 
molar. The tocih may be seen in the sur 

geon's pliers at the right of the picture 


Moving a House by Boat 


\' HIC AGG? real « te dealer recently 
fAbeught «a two-story colonial house 


on East Bnd Avenue Chicago In that 
location the luvestment did not appear to 
be gilt-edged, but the dealer knew that 


the same house, located in another sec 


tien of the city, would find a ready sale 
ata greatly appreciated price 

le move it in the ordinary way on land 
to that other district would have entailed 
expense so greut as to wipe out the profit 
he hoped to make. So he decided to move 
the house by water. Set upon the ordi 
nary skids, the house was hauled to the 
shore of Lake Michigan. In order to get 
the house upon the barges and scows on 
which it was to be towed along the lake 
shore, it was necessary to build a pon 
toon, and this operation had to be repeat 
ed when the house hoeve-to off the site of 
its new location 

Two large scows were lashed together 
and moored close inshore Anchored fore 
and aft and snubbed up on the shore, the 
scows were held firmly in place, and then 
guyed by heavy hawsers, the house was 
skidded upon the scows 

A dozen “husky” stevedores warped the 
combination offshore, a tug hitched a 
hawser to the scows, and one hour later 
the house was snubbed up against the 
shore twenty-four blocks south of the 
starting point 

In less than furty-eight hours time all 
told the house was repesing on new foun 
dations at Lake Avenue The entire 
distance, by land, was more than three 
miles. Fortunately there were no squalls 
or other weather disturbances to inter 


fere with the work. 


Phonographs for Aviation Scouts 
— to experiments made at 
f 


the Bue aeroplane grounds, near 
Paris, it is no longer necessary when 
scouting to carry a second man acting as 
observer ‘he pilot can make all the 
records of the flight by speaking into ua 
specially arranged phonograph. This was 
tried with good success on a Farman aero 
plane piloted by Capt. Barés, who was ac 
compznied by M. Jules Richard, the in 
ventor of the new “Reneophone,” as it is 
calied. In ordinary cases the pilot, when 
alone, is net able to note down all that he 
sees. for even should he be able to write, 
he must then cease to observe. With the 
new phonograph this drawback is over 
come, and withenut ceasing to steer, he dic 
tates his observations into a speaking 
tube. This connects with the phonograph 
so as to make the record The record i 
made on a disk, which when filled may be 


put into a box and dropped from the aero 
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invited to contribute photographs of novel and curious 
nigue occurrences and ingenious contrivances. Such as are found 


ailable will be paid for promptly. 


























Extracting a lion’s tooth. 












































Scout aviator making phonograph records and 
dropping them to the ground for reproduction. 




















A pair of pigmy hippopotami from Liberia. 


ce 


plane at any point, while a fresh disk is 
used for another record. It appears that 
the noise of the motor does not prevent 
making a good record of the voice upon 
the disk. During the flight, M. Richarg 
noted all the interesting points on the 
ground by speaking into the apparatus, 
and afterward when alighting the recorg 
could be very well heard. All the aero. 
plane officers of the Bue grounds were 
impressed with the results. 


Safety Helmet for Aviators 


Oe of the pupils of an aviation schoo} 
in England has recently devised a 
headgear which is adapted to protect the 
wearer from shocks or blows. A writer 
in Flight, our English contemporary, from 
which the accompanying illustration has 
been culled, states that he had the pleas. 
ure of belaboring the inventor over the 
head with a piece of scantling while he 
stood passively smiling, without feeling 
the blow in the least. Then, in order to 
test the device, it was suggested that the 
inventor take a running leap full tilt at 
one of the hangars. This he did, as the 
photograph shows, and without injury to 
himself. The headgear is of leather well] 
padded with horsehair and contains a sys- 
tem of flat steel springs, which have the 
effect of distributing the shock sustained 
by them over a large area. 


First Pigmy Hippopotami in 
Captivity 
HE New York Zoological Society has 
just secured some of the rarest ani- 
mals of the African fauna, a unique pair 
of pigmy hippopotami from the interior 
of Liberia. 

Though first sixty-eight 
years ago by Dr. S. J. Morton, of the 
Philadelphia Academy of Sciences, they 
have remained practically unknown, as 


discovered 


no hunter or explorer has hitherto sue- 
ceeded in capturing one alive. The two 
shown in the accompanying illustration 
are the first living specimens to be ex- 
hibited in civilization. 

The animals were obtained from Mr. 
Carl Hagenbeck of Hamburg, and cost 
$12,000. A special expedition was 
equipped for their capture in charge of 
Maj. Hans Schomburgk, an intrepid hunt- 
er and explorer. With a caravan of 100 
men he penetrated the dense and road- 
less Liberian forests 200 miles or more 
from the coast. After many months of 
dangers, hardships and continual hunting 
the pigmy hippopotami were located on 
the upper Lofa River. Here in their re- 
mote haunts about 100 pits were dug in 
various places to trap the animals. The 
pits were seven feet deep, and were care 
fully covered so that the sharpest eye 
could not detect any signs of danger. In 
these the pair of dwarf hippopotami, male 
and female, were caught. Maj. Schom- 
burgk states that unlike their big cousins, 
the pigmy hippopotami do not frequent 
the rivers. They make their home deep 
in the inhospitable forest, in the dense 
vegetation, on the banks of the small for- 
est streams; but, not satisfied with the 
protection the forest affords them, they 
enlarge the hollows which the water bas 
washed out under the banks, and in these 
tunnels, where they are invisible from the 
bank, they sleep during the heat of the 
day. It is very hard to even find a place 
where there is the slightest chance of 
catching one, because this animal roams 
through the forest like an elephant or a 
pig, usually going singly, though some 
times in pairs, and rarely using the same 
track twice. The legs of the pigmy hip- 
popotamus are longer and more slender 
in proportion than those of the larger 
species, and its eyes do not “pop” out of 
its head. Another striking character is 
the long tail, twelve inches in the adult 
male, which in proportion is about twice 
as long as that of its giant living relative. 
The face-of the pigmy is relatively small- 
er, which brings the eyes nearer to the 
median line of the skull. The two hippo- 
potami pictured are about 3% years old, 
stand less than two feet high and weigh 
nearly 200 pounds each, 































— 


September 14, 1912 


SCIENTIFIC AMERICAN 
































*The Buzzicott cook stove. 


Variations of the Mills army belt. 


Inventors and the Army and Navy 


The Government’s Attitude Toward Inventions on Paper 


MONG inventors there has grown up a pretty gen- 
4 Meral conviction that in the military branches of the 
Government,the Army and the Navy, ihere is much dis- 
crimination in favor of the men who are in those services 
as against the independent worker. They hold that the 
man on the outside who invents anything new in the way 
of ordnance, projectiles, armor or what not, has a much 
less chance of selling his patents to the Government than 
does the inventor of the same things who is in the service. 

There is some basis for these charges. It is true, in the 
first place, that the Army and Navy departments habitu- 
ally refuse even to consider inventions that are offered by 
outsiders and that there may be such ideas as would be 
of much value to those services. These departments do, 
as a matter of fact, refuse to examine practically all pat- 
ented articles that are merely on paper. Any important 
article to be purchased by the War Department or the 
Navy Department must first have its utility very thor- 
oughly demonstrated. It must be tried in actual opera- 
tion. If it is a gun that is supposed to shoot five miles, 
the gun must be actually made and its ability to carry the 
given distance must be demonstrated in the field. If it 
is a powder that is intended to drive a given projectile 
through a given thickness of armor, the powder must be 
manufactured and shown actually to accomplish what is 
claimed for it. If it is a tent that is intended to resist 
certain weather conditions and wear for a certain number 
of years, the time necessary to demonstrate those points 
will be taken by the Government. 

The man in the service knows these things. When he 
makes an invention that he wishes to sell to the Govern- 
ment he never goes before the proper authority with mere 
sketches of his article. He has it in the completed form 
and has made every arrangement to demonstrate it in 
actual operation. On the other hand, the civilian invent- 
or goes to the department with the mere plans for an 
invention. He is not in a position to make a proposition 
to the department upon the basis on which it does busi- 
ness. He is not given any consideration. He feels he 
has been discriminated against. As a matter of fact, he 
has failed of an ample hearing because he is not prepared 
effectually to demonstrate his article. 

Aside from this, the department is constantly working 
from the inside to improve its ordnance. The Govern- 
ment does not, however, patent its inventions in advance 
of theirdemonstration. At the time the outside inventor 
lays his patent before the department it may be that 
the same problems are being worked out. If an invent- 
or offered an aeroplane gun to the Government to-day 
it would be more than likely that some of his ideas would 
be in conflict with some that are just now being worked 
out in the Government gun factories, for the Govern- 
Ment is very busy along these lines. Unless this inventor 
had his gun completed and was ready to demonstrate it 
(an improbable condition) he would be given little con- 
sideration. Later the same ideas might appear and he 
would believe they had been stolen from him, while, as a 
Matter of fact, they had been merely called out by the 
needs of the time. 

The man who isin the Army or Navy quite naturally 
knows a great deal more of the needs of those services 
than does the man on the outside. This makes it more 
Probable that he will make inventions for which there is 
42 active demand. When this advantage is added to his 
knowledge of the particular manner in which such inven- 
tions must be presented, it is not surprising that the 
Civilian finds that the inside man is getting the call on 
the majority of the improved devices. 


By William Atherton Du Puy 


Again, it may happen that an outside inventor may 
demonstrate an article which is greatly needed by the 
Government. He may present his case to the general 
satisfaction of the given department. That department 
may want to buy his invention. There is, however, no 
money available for the purpose. There may be years 
of delay in getting from Congress the needed money. 
The man in the Government service is accustomed to 
deal with governmental delay and red tape. The man 
on the outside is prone to think that he is being trifled 
with, to become disgusted with the delay, and to cease 
diplomatic relations. Here again the fault is not in a 
discrimination against him but in his lack of an under- 
standing of the exigencies of dealing with so cumbersome 
a customer as the Government. 

If the outside inventor finds that the Government is 
infringing his patents, here again are conditions which 
convince him that the Government is attempting to do 
him an injustice. The Government long had the right 
to seize, under the law. whatever it chose in the way of an 
invention and make use of it. The Government might 
not be sued and there was no chance of getting results 
through the Court of Claims. The Government main- 
tained that it was favoring the inventor in protecting him 
from his rivals and that there was little reason why it 
should grant this protection to its own loss. Until quite 
recently it has therefore not been unusual for the Govern- 
ment to freely help itself to whatever it chose in the way 
of patents. 

Many inventors have succeeded in getting pay for 
their patents by means of special bills through Congress. 
The Government moves slowly in the payment of any 
claims. Its officials are very conservative in the expen- 
diture of money. They do not pay claims as long as 
there is any other action they may take. These officials 
thus assure themselves against any possibility of being 
held responsible for expending money when such action 
was not justified. Many an inventor has gone hungry 
while waiting for the money on a perfectly good claim 
that rested in some Treasury Department pigeonhole. 

The Government three years ago came to the con- 
elusion that it was making a mistake in not allowing 
whoever made an invention which it used to profit 
thereby. It got the idea that if patents for appliances 
were paid for, the development of patents helpful to the 
Government would be encouraged. A law was conse- 
quently framed by the Commissioner two years ago and 
it finally passed. To-day there is a chance of sale of a 
patent to the Government that is comparable with the 
chance of sale to any other large business concern, and 
the Government now protects the recipient of a patent 
from Federal infringement as well as infringement by 
private individuals. 

But conditions have long been such as to lead the 
inventor to believe that there is a conspiracy to keep him 
out of governmental recognition and from realizing upon 
his inventions. The facts probably are that he is merely 
up against a condition that exists in the departments and 
that there is no favor whatever shown to the inside man. 
He must learn the method in which patented articles 
must be presented to the Government and he must 
satisfy himself with the deliberate manner in which the 
Government settles perfectly good claims. 

When the civilian fails to sell a patent to the Army or 
the Navy and he feels that he has been done an injustice, 
he freely voices his discontent. The public hears more 
or less of this dissatisfaction. Just the opposite is true 
of the man in the service. When he fails to get his inven- 


tion accepted he may protest iri his inner circle but there 
is little heard on the outside. This is because of a very 
peculiar and interesting condition with reference to inven- 
tions that exist in the Army and Navy and because of 
which the service inventor is at heart more bitter, in 
many cases, than is the man on the outside. 

Almost from the beginning of the Government it has 
been a matter of sentiment and of more or less general 
practice that the man in the service making an invention 
should not consider it as his own but as something 
accruing to the service with which he is associated. 
There is a departmental order to this effect in the Depart- 
ment of Agriculture. In the War Department and in 
the Navy Department this rule has been enforced. There 
is no departmental regulation which places any strese 
upon the inventor or in any way makes it necessary that 
he should donate his invention to the Government. 

The legal aspect of the matter has been definitely set- 
tled. The decision of the Supreme Court of the United 
States in the case of the United States v. Burns defines 
the rights of any officer or employee of the Government 
in his patented invention. That decision is, in part, as 
follows: 

“If an officer in the military service, not specially em- 
ployed to make experiments with a view to suggest 
improvements, devise a new and valuable improvement 
in arms, tents, or any other kind of war material, he 
is entitled to the benefit of it and to letters patent for 
the improvement, from the United States, equally with 
any other citizen not engaged in such service; and the 
Government cannot after the patent is issued make use 
of the improvement any more than a private individual 
without license of the inventor or making compensation 
to him.” 

But despite all this there is a general prejudice against 
the man of the Army or Navy making any money out of 
inventions. It is held that these men have been given 
their technical education by the Government and that 
they have drawn salaries from the Government during 
the time they have been evolving these inventions. 
Therefore the inventions should be the property of the 
Government. The public is inclined to this belief. The 
majority of the men in the service either favor this con- 
struction of their duty or yield to public opinion. It is 
true that great numbers of very valuable inventions ars 
thus given these services every year. 

On the other hand, the Government has repeatedly 
paid for the inventions of its officers. The oceasions are 
too numerous to mention, but reference may be made to 
afew. There is, for example, the Mills Woven Cartridge 
Belt, the Dashiell Breech Mechanism, the Fiske Tele- 
scopic Sight, the Lewis Range Finder, the Driggs-Schroe- 
der Gun, the Fletcher Breech Mechanism, the Sibley 
Tent, and a great many others. The list of ‘Army and 
Navy officers that have been pecuniarily benefited by 
their patented inventions would be almost endless. 

Probably the greatest success among the Army inven- 
tors has been Brigadier-General Anson Mills who has 
made a large fortune through the cartridge belt that he 
called into being. When Gen. Mills was doing scout 
work in the West many years ago he was greatly annoyed 
by the fact that the army belts were constantly coming 
unsewed and failing to serve the purpose for which they 
were intended. He devised the one-piece woven belt 
that is now in use. When he had completed his belt he 
offered it to the Army through the proper channels but it 
met with no favor. He wanted to sell it abroad and 
sought a manufacturer for it. There was no machinery 
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ihat would weave it He then invented a 
weaving machine to make this particular 
product He took the machine and the 
belt abroad and sold them to different 
European governments. Thus encouraged 
he returned to America and finally suc 
ceeded in selling to the War Department 
and, having been at first turned down, 
forced the Government to pay him a hand 
some price it is not known just what 
his royalties have been, but the figures of 
single 


business in this belt done in a 


decade show that more than a_ million 


and a half dollars’ worth of them were 
used. Gen. Milis is now retired, and out 
of the proceeds of his belt has built a 
large and handsome office building just 
street from the War Depart 


across the 


ment, and this he rents to the Govern 


ment, and it accommodates overflow bu 
reaus from that department 

The Sibley tent is on invention that 
hes drawn a lot of money from the War 
Department H. 
the late fifties and entered into partner 
ship with Maj. Willlam W. Burns, and 
these gentlemen sold tents to the Govern 


receiving $10 each on the first fifty 


Sibley patented it in 


nent, 
and 35 each on 5,600 that immediately fol 
lowed. When the Civil War broke out 
Sibley identified himself with the Con 
federacy, and thereafter he received no 
royaities. Maj. Burns remained loyal and 
continued to receive his proportion of the 
royalties which aggregated something like 
$120,000, 

Maj. ©. M. Lissak, U. S. Army, is the 
inventor of a machine for the manufac 
ture of cartridge clips. This machine has 
been in use in the Government arsenals 
for many years, and it is claimed that it 
saves the Government some $40,000 a 
year The Government entered into no 
contract with Lissak for its use, and he 
had derived no benefit from his invention 
until, in 1005, a bill was introduced into 
Congress awarding him a lump sum of 
$25,000 

Francis H. 
the army and assigned to the mess squad. 


Ruzzicott was a private in 


in connection with his work in the field 


he devised a range for baking bread. 


These ranges were remarkable for the} 


amount of bread they would produce in 
a given space and for their lightness of 
They immediately found favor in 
nearly $200,000 


weight 
the Army. 
worth of them has been bought by the 
Army. They are manufactured by a com 
pany to whom Buzzicott assigned his pat 


Altogether 


ents, and the amount of his royalties is 
unknown. 

Capt.. Thomas Franklin, U. S. Army, has 
made a more typical invention. He worked 
out a potato-peeling machine, the man- 
ager of the laundry at West Point collab- 
orating with him. They assigned their 
patents to a manufacturing company in 
New York, and to date there have been 
some hundreds of these machines sold to 
the Government at $250 each, out of 
which it is reasonable to suppose the in 
ventors have received a fair royalty, and 
the end is not yet. 

Lieut. Hi. ©. Mustin, U. 8S. Navy, is the 
inventor of a telescopic ordnance sight 
which is used in the Navy. The owners 
receive, through an agreement authorized 
by the Secretary, $50 each on these sights 
purchased by the Navy. The first pur- 
chase was sixty-six sights, which netted 
the inventor the neat sum of $3,300. 

Vhilip Hichborn, Chief Constructor of 
the Navy, retired, is the inventor of the 
Franklin life buoy, a circular float with a 
patent torch that flares up when the ap- 
paratus hits the water. The inventor re- 
ceived $50 for each buoy during the life 
of the patent, and since the seventeen 
years allowed him because of his protec- 
tion expired, he has been receiving $25 
each royalty, as a result of which he 
has become a very wealthy man. 

J. A. Mudd, Pay Inspector of the Navy, 
invented a carrier for pneumatic tubes, 
which he sold for $1,200; Commander 
William Little of the Navy, a beiler tube 
stopper, which is now in use in every ship 
of the Navy. He has never received any 
money for it, but maintains that the Goy- 
ernment should pay him one dollar for 
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every stopper it is using George 


Schild, a naval architect, invented at 
Mare Island a caisson gate, which the 
Government built into a drydock at an 
expense of $60,000, thereby saving itself 
$40,000. Schild sued the Government, but 
there was no way in law that he could 
collect, as this was previous to the pas- 
sage of the legislation that enables the 
Court of Claims to award inventors.  L. 
G. Billings, a Pay Director in the Navy, 
patented an emergency food, selling his 
patents for $500 in cash and two cents a 
can on all that was sold. The Govern 
ment has been using adaptations of this 
food ever since. So might the list be con 
tinued indefinitely. 

The man in the service is, therefore, em- 
barrassed by a semi-established custom of 
dedicating his patents. If he is not treat- 
ed as he feels he should be when he offers 
his patents for sale he rarely makes much 
public clamor in the matter. It is, there- 
fore, taken that he is well satisfied with 
the treatment he receives from the Gov- 
ernment, and his silence, when contrasted 
with the clamor of the civilian, is taken 
as an indication of a different treatment 
accorded him. With all the facts in mind 
it would seem probable that the inside 
man in the War or Navy Departments 
has a much less chance of profiting by his 


inventions, particularly if they were pre- 
sented with no better understanding of 
the particular needs of the case, than has 
the civilian. 

It is unquestionably true that both the 
War Department and the Navy Depart- 
ment are vigilantly on the lookout for any 
invention that will improve any one of 
the thousands of things that go to make 
up the equipment of either of those ser- 
vices. Particularly since the passage of 
the law of two years ago is there an ex- | 


celient opportunity to sell to these depart- 
ments patents that may be demonstrated 
in such a way as to show the advisability 
|of their purchase. A survey of the whole 
situation would lead to the conclusion 
that either civilian or service man has an 
excellent chance of getting some of this 
Federal money if he but knows the ad- 
visable method of placing his invention 
before the department, and if he but ac- 
cepts philosophically delays that are sure 
to come and bides the time of ultimate 


| settlement. | 


Notes for Inventors 


A Non-renewable Incandescent Lamp. 


| 
| 


|—In patent No. 1,034,722, to General 
Electric Company, assignee of M. M. | 
Merritt of Middleton, Mass., is shown | 


a non-renewable incandescent lamp in 
which a filament is arranged in a bulb and 
means are provided for defacing the walls 
of the lamp space when the lamp is vio- 
lently heated. 


Combines Coffee Pot and Tea Pot.—In 
a body of conical form a partition is ar- 
ranged to provide two compartments, one 
| for tea and the other for coffee. The com- 
| partments have individual spouts, each 
with a valve, and they also have separate 
lids or covers,and either or both of the 
compartments may be used as desired. | 
|The patent, No. 1,035,407, was issued to 
James R. Beaseley of Lynchburg, Va. 


| 
| 
_| 


| 


Novel Disposition of Aeroplane Planes.— 
| Diekran G. Terzian of Washington, D. C., 
has received patent No. 1,035,660 which | 
shows an aeroplane with a frame and front | 
and rear pairs of upper and lower sustain- 
ing planes, with the planes of each pair ex- 
| tending in opposite directions and lapping 
}at their inner ends. The upper plane of 
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These columns are open to all patentees. The 
notices are inserted by special arrangement 
with the inventors. Terms on application to the 
Advertising Department of the ScienrTiFic 
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Of General Interest, 


HORSESHOER.—E. FE. Coox, Springfield, 
Union Co. N. J Mr. Cook provides a new 
and improved horseshoe arranged for conveni- 
ent and quick attachment to the animal's hoof 
without the use of horseshoe nails, and to 
allow of readily replacing worn out calks with 
new ones and insuring long life of the horse 





shoe. 

MEDICATED AIR COMPOUND.—J. Con- 
NERY, 4632 Bell Ave., St. Louis, Mo. The ob 
ject of this inventor is to provide an atmos 
phere in a suitable inclosure or room impreg- 
nated with suitable chemical particles of dust, 
which co-act one with the other, purifying 
and impregnating the air, and which are adapt 
ed to be breathed, with the air, into-the lungs 


of animals. 


DISINFECTING AND SPONGING APPA 
RATUS.—S. Baruch, 783 Beck St., Bronx, 
N. Y¥., N. ¥. This apparatus is especially de 


signed for use by tailors in small tailor shops, 
and is so constructed that the disinfecting gas 
after performing its work on clothing or other 
articles is driven through a suitable conduit 
leading to the outside of the building, so that 
it will not make its presence known in the 


shop. 


Household Utilities, 
ATTACHMENT FOR MATTRESS FRAMES. 
O. Gasavu, New York, N. Y., care of Gasau 

Spring Bed Co., 28-32 Cumberland St., Brook 
lyn, N. Y This invention is more particularly 
for use in connection with and as constituting 
an essential part of the frames on which 
supported in 


mattresses are 
It supplies supporting means 


woven wire 

stretched form. 
for the mattress frame capable of adjustment | 
to adapt the mattress to beds of different 


widths. 

CLOTHES DRIER.—P. D. Rtorpax, 1047 
Lexington Ave., New York, N. Y. This inven 
tion provides means for furnishing an appa- | 
ratus by the use of which clothes hung upon it 
near the street level may be thereafter lifted 
to any reasonably desired height, such as that 
of an ordinary building; thus taking advan 
tage of the cleaner, purer and better circulat 
ing strata of air at such heights. 

COOKER ATTACHMENT FOR FURNACE 
DOORS.—C. F. HorrMan, care of Tuttle, Me 
Arthur & Dunrieback, 501 Hollister Bldg., 
Lansing, Mich. This device is readily attach 
able to and detachable from a furnace door 
at the inside thereof, so that when the door 
is closed a basket or equivalent receptacle 
forming a part of the device will be supported 
over the bed of live coals in the furnace for 
the baking of potatoes and the cooking of 
other food. 


Designs. 

DESIGN FOR A CARPET OR RUG.—W. E. 
Sayers, Thompsonville, Conn. Mr. Sayers has 
invented four new original and ornamental 
designs for a carpet or rug. The series run 
from patent No. 42,893 to 42,896, inclusive 
Each design shows richly planned and elabor 
ately executed patterns involving many feat- | 


| s . 
ures in a wide range of artistic and formal 


effects. Al! except No. 42,896 have the char 


acteristics of precision of outline amid a field 


|of beauty, while the number just named is | 


successful by a composition less definite in its| 
field, but of crisp outlines. 

DESIGN FOR A CARPET OR RUG.—J. G. 
Pece., Thompsonville, Conn. In this design 
the main border is edged by scroll work inclos 
ing flower patterns. The center-piece and a| 
garland, or circle, in the body of the rug have 
the same attractive features as the border. } 





Nore.—Copies of any of these patents will | 
be furnished by the SciENTIFIC AMERICAN for | 
ten cents each. Piease state the name of the 
patentee, title of the invention, and date of 
this paper. 





We wish to call attention to the fact that 
we are in a position to render competent ser- 
vices in every branch of patent or trade-mark 
work. Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications, irrespective of the complex nature 
of the subject matter involved, or of the spe 
cialized, technical, or scientific knowledge re 





}each pair is at the same side of the frame | quired therefor. 


| as the lower plane of the other pair. 


A Baltimore Heater.—-In a patent, No. 


11,034,465, to James M. 


James O'Hara of Baltimore, Md., there is | 


shown on the sloping roof of a houre a 
| solar water heater, in which a glass covered 
| box contains a number of thin flat hollow 
|}metal sections connected to form practi- 
| cally a coil and exposing their flat faces to 
|the rays of the sun, supply and delivery 


pipes being supplied to circulate water | 


through the heater. 


| We are prepared to render opinions as to | 
| validity or infringement of patents, or with | 
|regard to conflicts arising in trade-mark and 


Kennedy and | unfair competition matters. 


We also have associates throughout the 
| world, who assist in the prosecution of patent | 
jand trade-mark applications filed in all coun- | 
tries foreign to the United States. 

‘ Munn & Co., 
Patent Attorneys, 
361 Broadway, 
New York, N. Y. 
| Branch Office : 
625 F Street, N. W., 


| alone. 


i out or cover over. 


| minute, hour, day, year, century, etc. 
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and Queries. 


Kindly keep your aueries on separate Sheets 
of paper when corresponding about such mat- 
ters as patents. subscriptions, books, ete, This 
will greatly facilitate answering your ques. 
tions, as in many cases they have to he re. 
ferred to experts. The full name and address 
should be given on every sheet. No attention 
will be paid to unsigned queries. Full hints 
to correspondents are printed from time to time 
and will be mailed on request. 








(12680) C. C. asks: In a heavy storm 
how far below the surface of the ocean will the 
wind have an effect on the water? About how 
much of the surface does the wind drift, or how 
far below the surface will an object have to be 
that a storm will not affect it? A. There are in. 
stances on record in which the effects of the waves 
of a great tempest have been known to reach 
about three-quarters of a mile below the surface 
of the water. Telegraph cables have been dis. 
turbed at that depth in the Wyville Thomson 
Sill, a depression in the ridge which separates the 
basin of the Atlantic Ocean from that of the Nor. 
wegian Sea. Of course, the effect of the wind 
upon the water varies so much under different cir. 
cumstances that no simple rule can be given which 
will cover all cases, and generally the depth to 
which an ordinary storm disturbs the water is not 
great Probably stone work will not be over- 
turned below a depth of 40 feet, though percepti- 
ble moti@f of the water may be detected to about 
350 times the height of the wave, as is shown by 
experiments in the laboratory. We have no fig- 
ures for the drift of the surface in a wind. Where 
there are no currents, it would not be very far. 

12681) U. S. W. asks: I once par- 
ticipated in an experiment where four persons 
lifted from the floor on which they stood a fifth 
person, weighing 135 pounds, upon the tips of 
their index fingers. I being one of the four, 
remember very distinctly that the party whom 
we raised from the floor apparently did not 
weigh one pound ,but rather seemed to be sus- 


| tained by some unseen force; while to the party 


who was being lifted, according to his own stete- 
ment, the word weight had (for the time being) 
lost its meaning. He stated his body seemed 
to be unaffected by gravity. Would you kindly 
refer me to some work treating on the subject? 
A. We do not know any book in which the experi- 
ment of lifting a person in the manner you 
describe is explained. We are called upon very 
frequently to explain it, and will give you our 
explanation: Four persons lift a person weighing 
135 pounds. Each one of the four lifts about 
34 pounds. That in itself does not call for any 


great effort, even when done by the index finger 


The writer has lifted 150 pounds with 
his little finger. When you lifted the 34 pouads, 
you were all required to do something else at 
the same time, were you not? Usually the one 
directing the experiment requires that all, in- 
cluding the person to be lifted, inhale the breath 
forcibly and absolutely at the same instant, and 
to lift at exactly the instant at which they breathe. 
The natural result of concentrating the mind and 
all the mind and attention upon breathing, is 
that every one is totally oblivious to the amount 
of effort put forth as lifting. You think you do 
not lift at all, but in fact you lift one-fourth 
of the weight of a person. Try it on something 
which four people cannot lift with their index 
fingers, and you will find that gravity has not 
been suspended. The explanation is psychologi- 
cal 

(12682) S. G. M. asks: I shall be greatly 
obliged if you will kindly decide the following dis 
pute. I claim that time has always existed, while 





| my friend maintains that time began when the 


world began. Which is right? A. ‘Time’ is usu- 
ally defined, ‘‘a measured portion of duration.” 
It is from the Latin, tempus, temporis, from whieh 
we get our words femporary, temporal, and others. 
One derivation of the word is from the Latin verb 
tendere, tensum or tentum, which means to stretch 
From this verb we have tense 
in grammar, the time to which an action is lim- 
ited; tent, a cloth stretched over one for a cover, 
and many others. Duration has no limit. It is 
endless. From its derivation time must have lim- 
its, a beginning and an end. All our words for 
periods of time express this thought: a second, @ 
Eternity 
expresses limitless time, but usually in one direc- 
tion only. In common speech we say there has 
been an eternity past in which time began. There 
will be an eternity to come in which time will end. 
When time began, and when it will end, we do not 
know. We can, as we do, begin the measuring of 
time from any event—the year 1912 of the Chris- 
tian era, or the year of the world, if we knew its 
number, but this is an arbitrary method of reck- 
oning. There is no natural unit of time. The best 
one we have is the day, and that is variable, the 
astronomers tell us. You see we cannot agree with 
either of you. We do not think time has always 
existed. Creation was at the beginning of time; 
but that was before the world was evolved from 
the original nebula. All our chronologies are of 


| our own invention; useful for our own purposes, 


but not natural, and at some time to come to a@ 
end. Do you say, “This is more logical and thee 
logical than scientific?” Weil, perhaps. We 40 
not decide which of you two friends is wrong, if 
either is, or assert that we are wholly right. Ia 
many things much depends upon the definition, 
the limit from which you set out in de 

the terminus to which you come. 
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a (Concluded from page 215.) 
TEN' ; 1S believe the statement published in Ger- 
many on August 15th, as coming from 


If you have an invention which you wish to |“ “really reliable source,” an engineer 
patent you can write fully and freely to Munn| there has succeeded in constructing an 
& Co. for advice in rs to “F or of | aeroplane, which by an ingenious mechan- 
a a ee ieee Supiiation a ism can remain suspended for a con- 
the Rides, euplelaled its operation. siderable time in midair. Before accept- 
we? ; , ; ing the announcement we must wait. 

All communications are strictly confidential. stil dalete otal 
Our vast practice, extending over a period of sa l, sights to meet such a case as 
more than sixty years, enables us in many cases|this have been thought out, one such 
to advise in regard to patentability without any|heing an arrangement of mirrors for 
expense to the client. Our Hand Book on Patents | 11... at night when attacking warships at 
is sent free on request. This explains our . : 
methods, terms, etc. in regard to PATENTS, |8¢2- The aerial destroyer is supposed to 
TRADE MARKS, FOREIGN PATENTS, ete.| be maneuvered above a_ vessel until 
All patents secured through us are described the glare from her funnels is seen re- 
without cost to the patentee in the SCIENTIFIC | flected in the mirrors, when the pres- 
AMERICAN. sure of a button causes a dynamite 
MUNN & COMPANY bomb to drop vertically onto the target. 
These plans are excellent no doubt as 
361 BROADWAY, NEW YORK /far as they go, but they leave out of con- 
Branch Office, 625 F Street, Washington, D. C.| sideration the fact that the noise of the 
engine on a calm, still night would very 
probably betray the approach of the air- 


Classified Advertisements craft, if an aeroplane—the insistent 


Advertising in this column is 75 cents a line. No|rattling hum of M. Salmet’s machine 
Lay od. 4 4 Ps ng along the coast line of the Isle of Thanet 
panied by a remittance. is in my ears as I write; and to silence 
the engine may involve loss of power at a 
critical time. 


“That’s the Cloth” 


N unfinished worsted, made 
right, is one of the finest 
fabrics ever put in a man’s 
suit. Always appropriate for 
business or semi-dress, it is 
dignified, rich, tailors splen- 
didly and wears well. 


Your guide to the best un- 
finished worsted is this name 
stamped on the back of the 
cloth— 








UNFINISHED WORSTED 


REG. U. S&S. PAT. OFF. 





WASHINGTON 1789 is a highest-grade 
style fabric for men who appreciate thorough- 
bred clothes. It is pure wool, has a beautiful 


AGENTS WANTED 
AGENTS—One cent invested in a Postal Card 





will bring you a $35 to $60 a week proposition. For Agai ¢ ouch we have X- ? 
further particulars communicate with American \g in, although have no actual -™ surface and does not wear shiney. London 
Aluminum Co., Div. 1029, Lemont, Ill | perience on the effect of the bomb-dropper s shrunk, $6 to 58 inches wide. 


OSWEGO SERGE for Fall and Winter 
wear is a distinctive blue serge of supberb 
quality. Tailors splendidly and retains its 
smart appearance through long wear. 


FREE SAMPLE goes with the first letter. Some- | flying machine of the explosion of a heavy 
thing new. Every firm wants it. Orders from $1.00/| ~* 4 - 
to $100.00. Nice pleasant business. Big demand | charge of, say, dynamite on the ground- 


verywhere. Write for free sample. Metallic Mfg. | ° . 
Go. 438 N Ch . ‘| surface vertically beneath, it may be as- 


Co., 438 N. Clark, Chicago. 
sumed that he would be safer at some dis- 
AUTOMOBILES AND MOTORCYCLES , ‘ ‘ . ‘ 
| tance in a diagonal direction from the point 
AUTOMOBILES, $50.00 up; Motorcycles, $20.00 


up: guaranteed for one year, shipped freight prepaid. | of impact, so as to be clear of the upward | 
Largest ist and owe oS. A. 515 West 129¢h | effect of the explosion which must cause a 
Street, New York City. eonsiderable disturbance of the air in its 

HELP WANTED | neighborhood by concussion. It would be 


MECHANIC WANTED. A reliable, steady | better therefore on this supposition that 
man for a permanent position to supervise, repair = 4 
and adjust equipment in small manufacturing | the bomb should be delivered while the fly- 
establishment in Brooklyn making wire special- |. ° P 
ties. Only general mechanical experience needed. | ing machine is on the move, and to meet 
ess, stating age, salary desired and full par- . +4: . 
= my Harding, Box 773, New Yor ' | this condition the best apparatus which 
WANTED: Three laboratorians at $4.00 per | has yet been tried on occasions open to the | 
diem. A competitive examination will be held at 7 rhs . 2 = . 
the Navy Yard, Brooklyn, N. Y., September 23, public and of which records are available | 
1912, for the purpose of filling the above posi- | for publication is the one which scored a 
tions. For further information address, om- : “4 aagl . 
mandant, Navy Yard, Brooklyn, N. Y. |vietory for the United States in the 


WANTED: One laboratorian at $4.00 per diem. | person of Lieut. Scott this year in the 
A competitive examination will be held at the “ _ . aha : 
Navy Yard, Boston, Mass., September 23, 1912, | Michelin Target Competitions, for bomb- USL 
for the purpose of filling the above position. For Fi " . 7" 
further information address, Commandant, Navy | throwing from aeroplanes, in France. 


Ask your tailor or clothier to show you WASHINGTON 
1789 and Oswego Serge. They are featured by good cus 
tom tailors and used by manufacturers of high-grade ready 
to-wear suits. If you cannot find them, send us check or 
money-order for quantity required (344 yards for man’s 
suit). at $3.25 per yard for Washington 1789, and $3.00 
for Oswego Serge, and we shall see that you are supplied 
through regular channels. as we do not sell at retail. 


American Woolen Company 


Um Wood President. 


Selling Agency: American Woolen Company of New York, 
American Woolen Bidg. 
18th to 19th Street on 4th Avenue, New York 

















oe ween, Sam These, after being open for a considerable 
SALESMEN WANTED time, finished in the middle of August and 


Local or Traveling Salesmen making small | the American officer, in a monoplane piloted 
towns, to handle new, attractive, pocket sideline. " » : 
Quick shi nents prompt commissions, no collect-| by the French aviator, M. Gaubert, suc- 
ng. Peerless Mfg. Co., 216 Sigel St.. Chicago bi ‘ . " P 

ceeded in winning the $1,000 Michelin 
STATE RIGHTS FOR SALE. prize for dropping fifteen bombs into a cir- 

A MAGIC housekeeper's device—Patent pend- | cle 66 feet in diameter from a height of 656 
ing—Article going some. Would consider reliable . P 
educated partner with cash to promote. Particu- | feet by placing twelve out of the required 


lars from Chas. H. Gunter, Box 77, Muncie, Ind. | ,, 4 Pr eae e 
. , fifteen projectiles within the area of the 


MISCELLANEOUS target. He had previously made an almost 
MODEL AND FINE CLOCK TRAIN WORK. | equally good record by dropping eleven 


Estimates given. W y b . F . . 
contract. © Walinem Deen Clapeny. Weta. out of fifteen into the circle. Also in the 


nnmnatts. previous week he had won the prize of 
SAFETY ELEVATOR. Patented. Manufac-| e-~ : . 

turers investigate. Accidents entirely eliminated. | $0,000 for dropping the largest number of 

For full particulars address Roussel 1101 Diamond bombs into a rectangular space of 170 by 


Bank Building, Pittsburgh, Pa. E ) . 
INVENTORS’ EXHIBITION, St. Louis Coli- 40 feet from a height of 2,400 feet. THE UNITED STATES LIGHT AND HEATING Co. 
hikiti, cv: 11-16. We can represent at this ex- These results are quoted from the Paris 


hibition a limited number of promising inven- ‘ , ‘ 

ions. If you desire to put your patent before | correspondent of an English daily paper. 

Rncptors: write at once for particulars. Western a / 

*ngineering Bureau, Victoria Building, St, Louis. | Without having been actually present at 

_ _ the competitions it is impossible to judge 


| how far the conditions approached those| To every automobile or truck owner or manufacturer—to everyone who uses a stor- 
EVERYBODY CAN FLY lof war, except as regards the height of| age battery for any purpose whatever—to anyone who rides on a railroad train. 
drop, but Lieut. Scott’s apparatus has been ae , . F i 
Learn how at the denen’ tn the Geemenien Romminnsi af Within the great U-S-L plant, pictured above, the world s largest in the field 
M e A 6d October 28th, 1911 and the British Aerofor| Of specialized electrical manufacture, are centered the facilities and skill growing 
oisant viation March, 1912. Although, like any other| Ut of fourteen years’ pioneer experience in perfecting storage batteries of all classes 
S h | mechanism of a similar kind, it must re-| 294 making dynamos and electric regulating devices for the most exacting uses. 
00 hn ‘oaebiintdle de coh ay eee Exhaustive research, most accurate inspection, and absolute standardization 
‘ quire perfect co-operation, as the result of . Meer 
At Hempstead Plains, L. 1. practice, between pilot and bomb-thrower,| Contribute to the unusual character of a product bearing the U-S-L trademark. 
A Reliant ity ba as 4 Rigid testing of both raw materials and finished product, conducted in com- 
it is far and away the best and most pra - Ae gg ; ; 

tieal which has vet been heard of. The| Pletely equipped individual testing laboratories for each product, guarantees the 

German authorities have carried out care- efficiency and service-value of every piece of U-S-L equipment. 

















Plant of the U. S. Light & Heating 
Co., at Niagara Falls, compiered 
eighteen months ago, Contracts have 
been let to double its capacity, 














Well-known Moisant School Graduates 
licensed by The Aero Club of America. 


ful expe1iments from time to time and are U-S-L Specialized Electrical Products 
MOST OF OUR LICENSED PILOTS understood to have satisfied themselves U-S-L Storage Batteries (formerly National) U-S-L Electric Starter and Lighter 

EMPLOYED BY US that the dirigible forms a better carrier yd Bhstvis Lnomny Mvne = ¥ I power capacity _The “Fly-Wheel Starter” is a special combina 
Miss Mathilde Moisant Mr. S. S. Jerwan and platform for the bomb-dropper than the "305 Beateamenioes po in rats a: dea ag installed in place of the 
Mr. Harold Kantner Mr. M. F. Bates aeroplane. The firm of Zeiss, the well- moletaleing bleh tienes fot Saaien of engines, U-S-L Axle Lighting Equipment (Bliss System) 
Mr. F.E.DeMurias Mr. J. Hector Worden known opticians of Jena, have brought out U-S-L. Stationary Batteries —For electric light- The pioneer in the field; now standard. Six 
Capt.G. W. MacKay Miss Harriet Quimby a sighting instrument, but the particulars| ing country homes remote from power circuits. thousand now supply electric light for railway cars, 
Mr. Francisco Alvarez Mr. Jesse Seligman of this, like those of the German experi- Strong Service Co-Operation f 

Mr. Clarence de Giers ments, are kept secret at present. Service to customers along lines of active co-operation is another feature in the U-S-L policy. 


It is significant that the various large| The U-S-L Service men operate from U-S-L Stations maintained in eight of the largest cities. 
They co-operate toward the end of continuously maximum efficiency of U-S-L products. At 


MOISANT MONOPLANES USED dirigibles which are being built to contract . ; 
For Handsome Illustrated Booklet Address for the French and German governments all Stations a complete stock of 9 : aint 1 
; ‘ : are all designed to carry considerably more Write for Information. Don’t buy an automobile or truck, gasolene or electric, or install it 
The Moisant International Aviators weight — is requi ? fer enat 4 crew,| 2 Storage battery for any use, until you learn about U-S-L. Correspondence is solicited. 104 
ngin , . , 


U. S, Rubber Building , fuel and oil, the presumption being that a The U.S. Light & Heating Co.—General Offices: 30 Charch St., NewYork— Factory: Niagara Falls, N.Y. } 


vases iC is specifically stated that special) [[ Ee a. Sones Scene 9 
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“If It’s An Inter-State — 
You’ve Bought the Best” 


From all over the country comes the cry—‘‘ Give us a 
motor car that can be operated without discomfort’’ 


The answer is—‘* THE INTER-STATE”’ 


and livhted, the You only know that when 
high above the a button, the Inter-State 
the distasteful action without exertion or 








started you 


at once rises 


Electrically press 


Inter-State moves into 


cars that still enforce discomfort 





i-cranking and ‘** safety-match on your part 
inat 
, You only know that your car presents 
Phe . resence of this efficient t! uggestion of exquisite grace a 
- he s restio Oo . ‘ yrace as 
electri« ta yn the Inter-State 1 BE on xq “ b 
the steady, silent glide carries you up 
proot the maximum development 
ra Gy cepa netge copen hill and down dale —through town 
which ftoreve rees o re B . 
. and country —at a thousand different 
neyance of cranking a cat 
speeds 
The electric lights—the automatic tire 
pump-—the demountable rims—all cor- yoy only know that vou have paid 


veniences that add to the comfort and 


$2400 for a car that offers you a greater 
refinement of the Inter-State 


value——dollar for dollar—than any other 


, car regardless of price 
the Inter-State of control b I 


carcely realize the big, long 
throbbing its 
ower through multiple dis¢ 
efficient 


So simple i 
that you 

stroke, en 
tremendous | 


b 
cork-1 clutch 
mission 


stands alone as 
difference—the 
in equal skill 


Inter-State 
distinctive 


Truly, the 
the car of 
car that w 
with man 


bloc motor 


ert and trans- yman drives 


You should send today for literature, describ- 
ing the remarkable walue of the Inter-State. 


The Inter-State Automobile Co., Muncie, Ind. 
709 First Street 
Omaha Branch: 310 South 18th St. 


Boston Branch: 153 Massachusetts Ave. 


nt of top, windshield d t 


odel 40—$2400 
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L. @ C. Hardtmuth’s 


“KOH-I-NOOR” 
PENCILS 


set too high a standard 
of quality for successful 







“The Proof of the Pudding 
is in the Eating" 


Prove for yourself Venus 












imi i Pencils are best. Write 
74 rn nd ’ P for Free pemmese, 9 
2 egrees an ing. | ‘or —_ Mediu ard. 
nial || VENUS AST LONGEST 
Kob-i-noor” Pencils supphed by | PERFECT w RITE sOoTEs ST 
high-class stationers, dealers in | PENCILS ERASE CLEANES 
i] 


| 
drawing materials, artists’ suppues l 4? Black gradations and 2 Copying 
let on to | | fheolutely guaranteed. W fire 

I AMERICAN LEAD PENCIL 

217 Fifth Ave.. New Yor 

It and Clapton, London, England 





L. & C. HARDTMUTH, co. 
34, Bast 23rd Street. New York 
and Koh-i-noor House, London, England. 
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Gyro Motor in a Wright Hydroplane 














Holder of the American Endurance Record 
4 hours 23 minutes 
The lightest and most powerful aviation motor made. 
Air cooled—weighs 165 pounds, developing 50 H. P. 
Send for catalogue. 


THE GYRO MOTOR COMPANY, 774 Girard St., Washington, D. C. 

































apparatus is to be carried for dealing with 
explosive projectiles. We may therefore 
lassume that bomb-dropping is considered 
las a serious proposition by those nations 
to have occasion to 





who are most likely 
practise it. 

A single aeroplane may be a negligible 
| quantity as an engine of destructien, but a 
| fleet of a hundred or so machines, working 
|in sections, well organized, with carefully 
| trained pilots and bomb-droppers and sys- 
|tematic methods of ammunition-supply, 

may be a very formidable instrument in 
the hands of a capable commander. 

It must be remembered that a regular 
is a singularly inefficient 
method of getting results; as a man-killing 
projectile the dropped bomb will probably 
be of inferior value, and the expenditure of 
time and energy required to fiy to the 
scene of action, with the small number of 


bombardment 


projectiles which can be carried at present, 
and return at intervals for fresh supplies 
will be very exhausting to the airmen, and 
cause considerable wear and tear of the 
machines. The trained pilot and his aero- 
plane form between them a unit which for 


some time to come will be too valuable for | 
purposes of reconnaissance to be employed | 


for bomb-dropping, unless under very ex- 
ceptional circumstances. 
Such circumstances might well be con- 


sidered to exist where the destruction of a} 


specific nerve-center in an enemy’s country 
could be accomplished by no other means 
and might cripple his organization and 
have far-reaching consequences, or in naval 
warfare when the location of a mine or of a 
submarine from overhead and its destrue- 
tion could only be accomplished by air- 
craft. In the latter case the clever naval 
airman wil! probably be able to bring his 
hydro-aeroplane the sub- 
marine, drop a charge of explosive, ar- 
ranged to act under water, and be well out 
of reach of the concussion before the ex- 
plosion takes place. 

| To the impartial observer with an open 
|}mind and military experience the 
| question of dropping projectiles from air- 
eraft is a difficult one at the best, and by 
the light of such information as is avail- 
able at present it would be extremely un- 
safe to dogmatize—the data are insuffi- 
cient. All we can be sure of is, that there 
are great latent possibilities of aggressive 


close above 


some 


action. 


The Gnome Rotary Engine 
(Concluded from page #19.) 
valves in the Gnome engine are removed 
with the special socket 
wrenches being supplied for the purpose. 


greatest ease, 


One is prepared for the construction 
wherein the cylinder is cut from a solid 
bar of steel, but one is genuinely sur- 


prised to learn that the crank case is also 
cut from a solid drop forging. In the 
rough, this forging less than 
one hundred and six pounds, which weight 


weighs no 


is reduced in the finished crank case to 
thirteen and one half pounds. Starting 


with one hundred and six pounds, no less 
than ninety-two and one half pounds of 
steel shavings are produced in the manu- 
facture of a thirteen and one half pound 
crank case. Now, perhaps one appreci- 
ates why I said that the Gnome factory 
literally turning out steel shavings. 

Fig. S pictures the finishing of the hol- 
low crank shaft. Upon this crank shaft 
there one rod to 
which are attached six auxiliary connect- 
ing rods for the rest of the seven cylin- 


was 


is master connecting 


ders. Annular ball bearings are used on 
both the main bearings, for the thrust 


bearing to take the thrust of the propel- 


ler, and on the large end of the master 
connecting rod. The large ends of the 


auxiliary connecting rods and the small 
ends of all the rods have plain bearings. 
In operation, the Gnome motor is ignited 
by a Bosch high-tension magneto. The 
eastor oil, which lubricant, 
and the gasoline, are fed by a_ positive 
acting pump to the hollow crank 
shaft. The lubricant and fuel then pass 
through the automatic inlet valve in the 
head of the cylinder. The inlet valve is 
most ingeniously weighted by counter- 
weights to compensate for the action of 


is used as a 


piston 





centrifugal force. 











“Thy a little of this A-R-C, friend. Keeps your circulation 


perfect because it prevents rust and scale. 


APE RADIATOR 


CLEANSER 


& scientific mixture endorsed by Automobile Many. 
facturers and garage men. Use it in your radiator, old 
or new. 

One fluid ounce (2 tablespoonfuls) to every gallon of 
water will clean out all rust and scale and prevent clog- 
ging. prevent further rusting, lubricate pump gears, 
save wear and tear from overheating. 

Keeps water below boiling point and increases engine 


efficiency. Very economical. 
A perfect, low cost ANTI-FREEZE Solution is made 
with A-R-C and denatured alcohol. 
° Send us your name and your dealer's name 
2 Size and address for a full size can on trial, 
pref prepaid. At the end of 30 days send us 
Prepaid $3.00 if you are satisfied. If not, write 
Foe T: us to that effect and return what's left, 


Descriptive folder on request. 
U. S. Compound Company 
FACTORY H. BUFFALO, N. Y. 


Dealers! Write for information about this proposition, 















TRADE MARK 


BRISTOL’S 


REG. U.S. PAT. OFFICE. 
Electric Time Recorders or 
Operation Recorders 


are cataloged in 
new Bulletin No, 
138 just off the 





press. Bulletin 
No. 139 on Bris- 
tol’s Mechanical 


Time Recorders 
also just printed. 
Write for Bulle- 
tins 138 and 139, 


The Bristol Co. 
Waterbury, Conn. 


_ ee 











Splendid Opportunity for 
Young Man with Mechanical 
Ideas. No Special Knowledge 


Necessary. 


Old established business manufacturing machinery prod- 


ucts in Cincinnati, Ohio. Can, however, be moved 
elsewhere if desired.) Doing a business of $100,000.00 
per year which can be greatly increased. Profit will 


equal 20 per cent on the investment. Satisfactory reasons 
for selling. Have orders in hand at present time valued 
over $20,000.00. Will sell for $60,000.00. To prevent 


useless correspondence full particulars will only be sent 
to bona fide replies giving references. Apply to ““Manu- 
facturing,”’ P. O. Box 773, New York City. 

















FREE SPECIMEN, 


NANA i 
wet * TABLOID? seaxn 
CHROMIUM INTENSIFIER 
Ne Turas thin negatives into splendid “ printers” 
~ Send 2 cents to cover postage “ 
KAA 
Seti 


IY 


BURROUGHS WELLCOME 4 CO., 35,West 33a0 Street, N.Y. 


Incorporate" 


Laws the most liberal. Expense the least. Hold meeti 
transact business anywhere. ——. By-laws, and ig ‘or 


J/, 


















and BUSINESS 
in ARIZONA 








making stock full-paid for cash 
President Stoddard, F FORMER SECRETARY OF A ARIZONA, 
resident it for aed thousand companies. Reference 
STODDARD INCORPORATING COMPANY, Box 8000 
PHOENIX, ARIZONA 
The best system for beginners; a post-graduate —_ pond 
ctensqneeees. Highest world’s records for speed and 
oer 8th in the last seven I ee by mai na 
satisfaction guaranteed. Write for FI FREE cai 
W. L. JAMES, Chief Instructor 
Suite 39, Schiller Building, Chicago, Ill. 
is a vital necessity to every man in thé is trade. 
His success absolutely gx too ny upon aid Fhe 
15 E. 26th Street New York 
authoritatively forecasts fashions and accuratel 
special eden teeming with human interest, yet of 
help to the trade. Profusely illustrated. 


SUCCESS SHORTHAND 
SUCCESSS SHORTHAND SCHOOL 

ORRECT INFORMATION 

DryGoods Merchandiser 

ie markets within its field. It also a a raft a 

ONE DOLLAR A YEAR Send for = Seuple Cony 











| American Corres. School of Law, 
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From 20 Feet to 20 Acres 
in 20 Years is the His- 
tory of Our Growth 


The quality of our product 
and the uniform excellence of 


our service is responsible. 

The staunchness of our organi- 
zation and the high character of 
our reputation guarantees you 
satisfaction when you buy our 
Filing Cabinets or Office System 
Supplies. 

oe A 
Mre.@. 
448 St. Paul St., Rochester, N. Y. 


World's Largest Makers of Filing 
Y ip mt and Suppli 





VEEDER 
Counters 


to register reciprocating 
movements or revolutions. 
Cut full size. Booklet free 
VEEDER MFG. CO. 
18 Sargeant St. Hartford, Conn. 
Cyclometers, Odometers, 
Tachometers, Counters 
and Fine Castings. 
ented in Great Britain 
kt & Co. Ltd., 6 City 
Road, Finsbury Sq., London, — 
E.C.; France, by Markt & Co. Ltd., 107 Avenue Parmentier, 
Paris; Germany, Austria-Hungary and Scandinavian Countries 
by Ludw. Loewe & Co., Hutten Strasse 17-20, Berlin. 








@Will exterminate Rats, Mice and Gophers from 
your premises in a Safe, Sane and Sanitary Manner. 
RAT CORN Xo 90085 

OR SMELLS 

It mummifies them. No matter where they die, they simply 
RY UP. Positively do not smell. @ Rat Corn is a new and 
ihe discovery , and without a doubt the greatest rat destroyer 
in the world; the only one that kills rats without any bad 
dangerous or 4 asain effects. @ A tral will convince you, 

25 cents, 50 cents and $1.00 per can 

6lb Pail $5.00 Express Prepaid 

@ Ask your dealer, or sent by mail on cries of 
postage. Booklet ‘‘How to Destroy Rats’ FRE! 

Made only by 
BOTANICAL MANUFACTURING CO. 
255 S. Fourth Street Philadelphia, Pa. 

After eating Rat Corn he is Mummified 


> j 5 i 


ce. We pay 
with each can. 











Stop Jolting Your Car 
to the junk pile! Add years to its life and 
ort to its occupants, by equipping with 


REBOUND SNUBBERS 


“*Stop the jar—Save the Car’’ 
Easy riding on rough roads 
without loss of spring re- 
iliency on smooth roads. 


No noise and no rattle. No 
xtra strain placed on the 
tres. 


Cae 








’ 
i 
GABRIEL 
jREBOUND 
SNUBBER 


Anyone can put them on 
without disfiguring the car. 
Gabriel Rebound Snubbers 
allow the full flexibility of the 
springs when the wheels strike an 
uneven road ; but they check the 
rebound, as the springs start to 
fly back, giving a smooth steady 
Upward movement. 

No jolts to the mechanism, no tossing-up or discomfort to the 
fimiles to the life of aut at. “Mention nz = and ah» We 

where we have no dealer. 


: Every motorist is a prospective buyer, whether he 
owns a Ford or a é-esleler incata Weite for our proposition. 
GABRIEL HORN MFG. CO. 


1409 East 40th Street CLEVELAND, OHIO 
Makers of the famous Gabriel Musieal Horns and auto accessories” 













Figs. 9 and 10 give a good idea of the 
method of testing employed at the Gnome 
factory. The finished motor, together 
with its fuel and oil tanks, is mounted 
upon a sort of gun carriage, and in place 
of a propeller a crude paddle type of 
dynamometer is fitted as shown in Fig. 9. 
|Careful tests are made in this manner 
|before the finished engine is allowed to 
lleave the factory. 

Much has been said regarding the so- 
called gyroscopic force developed by the 
rotary engine. To show that this is 
negligible, Monsieur Seguin took me into 
the testing room, ran a 70 horse-power 
motor up to thirteen hundred revolutions 
per minute, and lifting the tail of the gun 
earriage (the whole is nicely balanced 
about the wheels), handed it to me so 
that I could change the plane of rotation 
of the rapidly revolving mass. This I did, 
and unless I made a very rapid move- 
ment, much more rapid by the way than 
a sane aviator would make in flying, the 
gyroscopic effect was almost unnoticeable. 
And let me take this occasion to remark 
that in all of my flights with my 70 horse- 
power Gnome-driven Blériot monoplane— 
and I have made in all one hundred and 
seven flights in the machine—I have never 
had to allow in the manipulation of my 
controls for the gyroscopic force, much 
talked of among “rocking chair aviators.” 
Of course it exists, but I account for the 
fact that it is negligible in actual prac 
tice in that the plane of rotation of the 
motor is not changed rapidly enough to 
produce a noticeable gyroscopic effect. 

As far as I can 
see from a thorough ac- 
quaintance with both the rotary and the 


Now as to the future. 


more or less 


stationary aeroplane engine, the rotary 
motor will be the better for speed 


work.and where the greatest possible load 
is to be carried. When several disadvan- 
|tages of the rotary are overcome I think 
|it will be the better motor for all classes 
lof aeroplane work. In other words, I 
think a motor of the Gnome type will 
bowel be the lightest for the power de- 
veloped. In this connection let me say 
that there is an opinion.prevalent among 
javiators acquainted with both types that 
| 50 horse-power from a rotary engine ac- 
|}complished more in an aeroplane than 50 
| horse-power from an engine having sta 
tionary cylinders. This has been my ex- 
perience, and I account for the difference 
in the superior flywheel effect in a rotary 
engine which is itself an unusually effect- 
ive flywheel. 











Summing up its disadvantages, the 
rotary motor of to-day is expensive to 


buy, very expensive in upkeep, and will 
not stand the rough usage which would 
have little effect upén the more orthodox 


engines having’ stationary cylinders. 
These disadvantages may be and prob- 


ably will be overcome in the future, and 
then we shall have in the rotary gasoline 
engine the nearest thing to the ideal aero- 
plane motor. 

Monsieur Seguin told me, when he 
showed me through his factory, that he 
was working on a two-cycle engine, and 
that he expected to realize one hundred 
and twenty horse-power with less weight 
than in my seventy. If a practical two- 
cyele rotary motor were evolved, it would 
be only one step removed from the motor 
which will undoubtedly be the aero en- 
gine of the future—the long-sought-for 
and much-talked-of gasoline turbine; and 
as an aviator who appreciates the great 
advantages of an ultra light but powerful 
motor, I hope to live to sit behind such 
an engine. 

In America we have neglected the 
rotary type of aeroplane engine mainly 
for two reasons. First, it is very expen- 
sive to build and few factories have the 
shop equipment necessary to its successful 
construction. Second, it is not an easy 
motor to design. We are thoroughly ac- 
quainted with the engine having station- 
ary cylinders from our automobile prac- 
tice, but in the design of a rotary motor 
we enter a new and comparatively unex- 
plored region. Several rotary engines are 
now being made in this country, and soon, 





|no doubt, a thoroughly tested and reliable 


|rotary engine aeroplane motor of Ameri- 
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can manufacture will be available mint 
izing as I do, from practical experience in | 
the air, the great advantage of the rotary | 
aeroplane motor, [ feel confident that it] 
is the aero motor of the future, and T] 


strongly advise American manufacturers, | 





who have so far chosen to ignore it as a 





freak, to give the matter their earliest 
and careful consideration. The rotary 








motor has made remarkable headway | — = = 
against almost universal opposition until | Small Power for Small Shops 


Every owner of a home work shop. wood shop, ma- 
chine shop, blacksmith shop, tin shop, candy shop, print 
shop or, in fact, any kind of shop, should investigate 


1 H C Small Gasoline Engines 


They give reliable power at a surprisingly small cost. 
Simple, easy to start, and will lastas long othe mack 
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the fastest ever accomplished by a motor | International Harvester Company of America 
| (Incorporated) 
Chicago, USA 


|}boat in competition. “Maple Leaf Iv”} 15 Harvester Building 
was thirty-two seconds behind. 

At the finish of the second lap “Ankle 
Deep” led, followed by “Reliance II,” | 


to-day the world’s speed records, without | 
au single exception, are held by a motor of 


this type. 


| The Race for the Harmsworth Cup 


Concluded Trom page 223.) 





| first circuit two seconds in the lead, mak- 


ling an average of forty-six miles an hour, 

















Sandow §$ 
2'2H.P. Stationary 
Engine — Complete 


two hundred and twenty yards ahead of | 
the English boat. In the race to the} 
outer turn for the third time “Ankle 
Deep” still led, but “Reliance II” had to} 
stop before the turn was reached. The} 
|“Mona” burned out a bearing and had to} 





vernor—ideal cooling system. 
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evlinders. When “Ankle Deep” was going | * the only grease that contains Pure Acheson-Graphite. This 
: Superior graphite is made in the Electric Furnace and is the 


give up. The contest lay between “Ankle 
Deep” and the other British boat, with 






the former three quarters of a mile to the 
|}good. “Ankle Deep” was visibly running 
jaway from “Maple Leaf IV,” when sud- 
denly it was seen that “Ankle Deep” had 
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stopped and was gyrating. A few seconds 

more and it was all over. “Maple Leaf 

| IV" came home an easy winner. 
“Reliance Il” had blown out two of her 
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forty-five miles an hour Count Mankowsky | 








westerly mark. Her starboard propeller, 
strut and rudder were literally wrung 
from the hull into a twisted, shapeless 


mass. The “Maple Leaf IV.” running as lit a 





smoothly as a watch, covered the course 





in forty-seven minutes and forty-six sec- 


jonds, or at an average speed of 45.125 | Selsren rte 
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im trial Send for « 


logue today 
Co., 52 Mullet $t., Betrelt, Mich, 


}miles per hour, rather better than “Baby 
Reliance Il” did in the first race, but con 
siderably less than the burst of speed 
shown by the same boat in the first cir- 
euit, and beliind the rate at which “Ankle 





Deep” was speeding when she met with 





her mishap. 
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| Evervone conceded that, barring acci 
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dents, the “Ankle Deep” was the fastest 
boat. It was also equally evident that the 
winning English boat was by far the most 


reliable of the five contestants. Reliabil- 





ity won the race and not speed. 
| This question of reliability did not lie |e 


wholly with the engines. From the point 
of view of mechanical excellence there 
was little to choose between the various 


types of otors used o e five boats 
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| critics of the boats are of the opinion 
|} that had the installation of the motors 






been more thoroughly looked after the re- 
| sult would have been different. It is said, | 





|for instance, that one of the “Ankle | 


| Deep'’s” shafts was out of alignment and | 

|} that this was known before she started, DE ASBEST 
DIRECT FROM MINES 
PREPARED R. H. MARTIN 


|edy in the short time that was available 

hay || Asbestos Fi 

|} It was also stated that the loss of the| es OFFICE, ST. PAUL BUILDING 
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} but that the defect was not considered of 





| sufficient consequence to attempt to rem- 











i“Ankle Deep’s” propeller, which cost 
America the race, was partly due to the| 
use of too light bronze in her propeller | 
| shafts. At any rate, the sudden strain, | 
ladded to the deviation from alignment, 


| . 
|} Was too much for the metal, and it gave 












way. To sum up the mechanical side of 
|} the matter, the British boat was looked 
| after more thoroughly, more carefully 


a ae 


groomed, than any of the American craft. | 
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motor boats, each of the varying E 


Of course, so long as there are racing 


of construction, shape of the hull, num- 
ber of steps, and so on will have its advo- 
cates. There is little question, however, 
that the design of the “Ankle Deep” and 
of the “Reliance” boats is superior to that 
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of either of the British craft. 


in building the three new challengers, one 


ff which it is hoped will lift the Harms- 


worth trophy next year, it is not likely 


wide departures will be made 


found 


that any 
from the 
so satisfactory. 


outlinés that have been 


One other essential lesson has been 
taught to the 
race. It has been demonstrated that boats 
under thirty feet in length— 
forty feet in the Harmsworth deed of gift 
of the 
cept 

tions of the water. The 


American builders by this 


the limit is 


trophy—cannot hope to succeed ex- 


exceptionally perfect condi- 
“Maple Leaf IV” 
is thirty-nine feet eleven inches long, with- 
in one inch of the limit. The “Baby Re- 
twenty feet 


under 


lianee II” is but long, and 
the “Ankle Deep” 
| craft built 
| both calm and rough water. The 
ean craft, 


thirty-two. 


Was more seaworthy, to take 
Ameri- 


with some exception in favor 


of the “Ankle Deep,” are wonders in the 
speed line under perfect weather condi- 
tions, but when the water grows rough 


This contest 
America still has the fastest 
that the English are 
reliability. The new 
American challengers will have both speed 


they are almost 
| proves that 


| motor 
ahead of us in 


helpless. 


boats, but 


and steadiness of hulls and engines, essen- 
tial qualities if we are to recapture the 


Harmsworth Cup. 
Our Enormous Coai Losses 

‘ ‘TD! RING the last year, in producing 

half a billion tons of coal we wast- 

left underg 

it probably 


ed or rround, in such condition 
that 


the future, 


will not be recovered in 


a quarter of a billion tons of 


coal; we turned loose into the atmosphere 


a quantity of natural gas larger than the 
total eutput of 
same period in all the 
of the 
lost in the 


artificial gas during the 


towns and cities 
United States; we also wasted or 
mining, preparation and treat- 
important metalliferous and 


10 to 5O 


ment of other 
non-metalliferous minerals from 
per cent of the year’s production of such 
minerals.” 

The above is the startiing manner in 
Joseph A. 


States 


director of 
Mines, de- 
yearly 


which Dr. Holmes, 


the United Bureau of 


scribes some of the losses in the 


production of two billion dollars worth of | 


minerals in the United States. 
The words of the director are a general 
summing up of a statement just issued by 
the Bureau, in which an inventory of the 
given and in 
which the Bureau shows how millions and 


various mineral wastes are 
millions of dollars may be saved to the 
people of this country through the right 
sort of conservation of its resources. 
The general 
Charles L. 


statement, written by 


Parsons, chief mineral chemist 


of the Bureau, contains the charge that 
many valuable mineral deposits are lying 


idle, while the 
ported 


products are 
countries. Mr. Par- 
declares that through waste- 


from other 
sons further 
ful use of certain of the 


ultimate exhaustion and dissipation of} 
some of the important useful minerals of 
to-day from the 


and in the 


standpoint of the race} 


light of present knowledge, is 


in sight. He urges that many deposits of 


ores of such low grade that they cannot 


be mined to-day should be left in position 


so that they can be mined in the future, 


as many formerly of too low grade 


ores, 
to work sources of 
| 

wealth. The 


with profit, are now 
wastes of the past are daily 
present, he declares. 


| being converted into the dividends of Ge 
In referring to the | 


waste in the mining} 





and use of coal, Mr. Parsons says, “The 


wastes of carbon in our modern economy 


are almost incomprehensible. In mining 
coal in this country, probably one third of 
the bituminous coal and one half of the 
anthracite are left in the mine. Fully 
80,000,000 tons of anthracite is now being 
left behind and it 
is estimated that since mining began in 
this country fully two billion tons of an- 
thracite and three billion bitu- 
minous coal have been left in the ground 


in the mine each year, 


tons of 





under conditions which make future re- 
covery highly impossible. 
“After coal is mined the losses by no} 
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means cease, although some of the culm | 
that formerly went to waste by millions! 
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Therefore, | 


The British | 


being im-| 


minerals, the 


HE highest expression of 
the hat designing art is rep- 
resented in von Gal made Hats. 
Menthroughoutthecountry who 
are particular about correct style 
demand them and wear them. 


Whether your preference is for 
a soft or a stiff hat, you will 
find one of the latest Fall styles 
of von Gal made Hats just 
suited to your face and figure. 


Prices, $3, $4 and gs. At your dealer's 
or if he cannot supply you, write for Falt 
and Winter Style Book A, and we will fill 
your order direct from factory if you indicate 
style wanted and give hat size, your height, 
weight and waist measure. Add 25c¢ to 
cover expressage. 


We are Makers Milles, Celebrated 
Hawesvon (al 


INCORPORATED 
Danbury, Conn., Niagara Falls, 

ntario, Canada. 

Straw Hat Factory: Baltimore, Md. 
Offices and Salesrooms: 1178 Broadway, 

New York. 485 St, B 


Factories : 






























The illustration 
shows part of 
the spacious liv- 
ing room in the 
summer home 
of a prominent 
United States 
Senator. 
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Holtzer-Cabot 
Lighting Dynamo 


for Automobiles and Motor 
Boats. A variable speed dy- 
namo for variable speed en- 
High efficiency. Slow speed. and regu- 
Send for Booklet 161-: 


700 engrav- 








ines 
ated output 


The Hoeltzer-Cabot Elec. Co. “ati Mass. MORSE and WLRELESS at home with OMNIGRAPU 
Western Branch. Chicece, i. AUTOMATIC TRACHER iv alt wsual  time—initing 
— SO, . cost. ds you messages ag 9 auto 
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Learn Witchnahine: 


formerly took years 
ticesh) 
secure 
ST. LOUIS WATCHMAKING SCHOOL, St. Louis, Missoari 


e $2.00. 
Catalog free. OMNIGKH API MPS. co. 
Dept. 16. 39 Cortland: Street, New Y« 


Corliss Engines, Brewers 
and Bodttlers’ Machinery 
The VILTER MFG. CO. 
899 Clinton Street, Milwaukee, Wis. 














We teach {It thoroughly in as many taonths as it 
Does away with tedious appr’ a- 
Money earned while studying. Posit.ons 
Easy terms. Senc for catalog 


















(The days of big profits are ) pact 
Our Que dis | aoe modern factory is turning aut the 
money can —= uaranteed 5 
— in overs vantage mat reduction 








rices = risk. guarantes fuifilied or money 
pad unded. se dist stillate, gasoline ood many 
other — “All sizes. 11-3 to 40 H.P., any 
style. Write uct for free conees and new 
special prices, stating size wanted. 


ian Tre {RON WORKS co. 
KANSAS CITY, MO. 
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$13,400. 31 on the Side 


Mr. F Dunlap of West Salisbury, N. H., in the past twenty- 
five ye 4 has cleared $13,400.31 from hens, Thisis aremarkable 
record, when it is known that Mr. Dunlap is employed ten hours 
a day in a store and all the time he has to put in with his hens 
is what he can get morning, noon and night. This $13,400.31 
was all made on the side. Nor does Mr. Dunlap get fancy prices 
for what he has to sell. He ships to Boston, and takes current 
quotations from the commission men there. Mr. Dunlap began 
in 1887 with twenty hens. in 1910 his poultry — figured 
out $1,188,.05—and this is all on the side. Mr. Dunlap's hens 
have bought him a beautiful home, purchased a horse and carri- 
age, sent three boys to scho | and college, besides saving some- 
thing for a rainy day. Can othersdoequally well? ‘‘Sure thing,” 
says Mr. Dunlap, ‘if they will wear out the soles of their shoes, 
faster than they do the seat of of their chair."" Thestory of Mr 
Dunlap's success and his methods is told in the book, *‘Side- Line 
Poultry Keeping,”’ and it is only one out of a score of things toset 
the blood tingling and make one resolve toget next to the $600,000,- 
000 spent in the United States each year for poultry and eggs. 


R.A A Rie hardsep of Haverhill, Mass., a shoe cutter, made his he ens pay him $1,009.31 in 1910, and kept 
working at the ch at the same time, How he did it is told in “‘Side-Line Poultry Keeping. 


“SIDE-LINE POULTRY KEEPING” 


is the name of a new hook by the author of ‘‘200 Eggsa Year for poate eggs, how to make money with pigeons, ducks 
* the most popes iar poultry book ever printed. and mar’ p be Nog how to buy and sell to advantage, 
x1¢ Poultry Keep deals with the business side of how to ye out the laying hens, to put down eggs so 
poultry ‘koe ping as the ot her dealt with egg production. It that they will keep a year, etc. 

It describes the Invaluable to ev man who wi wishes to make money on the 





$1,009.31 


tells a te mane praitey weeping py 
methods by whieh F. H. Du est Salisbury, N. H., side, and incdis) tot n who is looking forward 
makes over $1000 year my oting not over two to the free, i t, hhenithtul life of the poultry farm. 
hours a day to hie hems. Net a ail left out. The book Ninety-six : ‘ 50 Cents, or with the 
tells how te mak» a start, what breeds pay, how, when and American ‘ocate one year 75 cents, two years’ 
hea te buy 2 form, bow to makea living from the first, subscription and for $1.00, or given as a premium for 
Gescribes (he most wonderful in the world, two at cents each. Our paper is 
tells how to build the most poultry houses and i , 44 to 124 pages. 50 cents per y: 3 
Sample free. Catalogue of aaltey 


trap nests, how to feed for best results, describes a feed 


months’ trial, 10 cents. 
that «an be made for 15 cents a bushel and is without a peer books free. 


Magical Ampinetes | 


The re 
through 
the 


effectively utilized. 
mainder of the 
inefficiency of 
and the 


is being 
lost 


boiler, 


energy is 
the 
electric 


the steam 


steam engine dynamo. 

“It is estimated that the 
locomotives alone in this country 
15,000,000 


boiler scale in 
means 
tons of coal 


a loss of over 


annually. It has been shown that one six- 
jteenth of an 


of 25 per cent in 


inch of scale means a loss 
boiler efficiency. The 
the combustion of 


scientific control of 





coal under boilers is constantly increas 
ing, but the losses of carbon that is still} 
pouring from our chimneys, defacing! 


monuments, buildings and landscape are| 
without valid reason.” 

Mr. Parsons that 
making of coke by the 


| process wasted $40,000,000 in the United 
| 


the losses in 


old-fashioned 


says 


States last year He calls this an en- 
| tirely needless and seemingly rethines 
i 

loss. He declares that these coke ovens, 


without taking into account the value of 
the by-products that were possible, wasted 
more than one million horse-power in the} 
year. All this loss might be prevented by 
he says. 

and chimneys| 
Parsons, 
valuable 


| the use of modern methods, 
“The from stacks 

of all kinds,” says Mr. 

great 


dust 
“is often 
j}not only a waste of ma-| 
terial, the great of | 
modern civilization. Valuable metallifer- | 


strewn broadcast from the| 


but is one of evils 
ous dusts are 


| stacks of our smelters: gases and poison- | 
} 


}ous solids destroy vegetable and animal | 
| life; and masses of black smoke pour| 
from our chimneys and settle in clouds 
over many of our cities, rendering them} 


exceedingly disagreeable and unsightly. | 
Even with present knowledge, practically | 
all nuisances are preventable, and 
| legislation the country is diminish- 
|ing the dust output from smelters, cement 
and from smoking chimneys, often 
result that the collection of dust 


prevention becomes a 


dust 
over 


plants, 
with the 
incident to 
profit. 


smoke 
lagers of 
“Almost inestimable losses of sulphur, 
arsenic, and bismuth taking 
place in the flue dusts and flue gases. 
to output the 
greater than 
are especially 


are now 
losses of 
those of 
im- 


“In proportion 
are probably 
other metal, 


zine 
any and 
| portant because there is almost no recov- 
from manufactured products 


by ac- 


jery of zine 
and almost no conservation of zine 


cumulation. Besides these losses in the 
“| mining and concentration of zinc ores, 


| losses, which with- 


there are incalculable 


run into many millions of 


exceed the total 
and 


|} out question 
dollars and undoubtedly 
value of the mined, in 
waste products other 
Zine has been and in general still is con- 
| sidered the impurity to 
found in the ores of copper and lead, 
it has always given trouble in their metal- 


slags 


zine 
from processes. 
be 
for 


about worst 





| lurgy. 
“In combined, but unfortunately in rela- 
tively insoluble form there are unlimited 
| supplies of potash in this country. Be- 
lcause no methods are known for eco- 
need obtaining the potash we are 
'! obliged to import from Germany about 
| $15,000,000 worth each year. Potash is 


| absolutely essential, and unless methods 
}can be found for obtaining it from domes- 
|tic supplies, we shall be obliged to pur- 
chase it from Germany at a price at least 
400 per cent more than the cost of deliv- 
ery in New York. 

“Our waste of nitrogen, 
bined form about fifteen cents per 
are almost inconceivable, and no calcula- 
tion can give us a real idea of what these 
losses mean. Although we produced last 
year over 406,000,000 tons of bituminous 
coal, we recovered only $3,800,000 worth 
of the $160,000,000 worth of recoverable 
nitrogen in the coal. 

“Of course, it is entirely impracticable 
under present conditions to recover as am- 


worth in com- 
pound, 


obtained, but it does seem most regret- 
table that of 68,000,000 tons of coal con- 
verted into coke in 1910, containing $22,- 
000,000 worth of recoverable nitrogen, 
only about one sixth was treated in ovens 
or retorts which could make that recovery 





American Poultry Advocate, 226 Hodgkins Block, Syracuse, N. Y. 














possible. The rest of the nitrogen in the 





monia all of the nitrogen that might be], 










LATHES 


Suitable tor fine aomtrwah 
in the repair 


SENECA FALLS MFG. CO, 
695 Water Street 
______ Seneca Falls, N. ¥.,U.S.A. 


SE BASTIAN LATHES 


9 to 15 Inch Swing 
High Quality Low Prices Catalog Free 
THE SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0, 


The “BARNES” Positive Feed 


Upright Drills 


10 to 50-inch Swing 
Send for Drill Catalogue 
W. F. & Jno. Barnes Co. 


Established 1872 
1999 Ruby Street 


SOUTH BEND 


LATHES 


Screw Cutting 
9 to 13-inch Swing 
Power, Foot & Electric Drive 
Interesting Catalog Free 


South Bend Machine Tool Co., 421 Madison St. » South Bend, Ind. 








Rockford, Illinois 











The Sawing 
Angle Isn’t 
Always 45° 


Some time you'll want 
tocut special angles a: 





te tre bo t 

Secs aie 
want (Same make as famous “Red 
THE SEAVEY Devil "’ glass cutters) 


“RED DEVIL” MITRE BOX will cut any Reson: | 
or special angle. a pou and can 

for eather inside or outside w 

If your dealer hasn't it, send we 82. 00 and his name. 


IT’S ANOTHER OF THE “RED DEVIL” FAMILY 


SMITH & HEMENWAY CO. 
150 Chambers St. New York City 


The Elkins Saw Filer and Clamp 


is a useful tool in every > shop. It holds and filesa 
saw to perfection. Is complete in itself. Always ready for use, 















It is light, strong and durable, 
with no loose parts to get lost 
or out of or 


A. J. WILKINSON & CO. 
Machinery and Tools 
184 Ceding Street, iam, an 


SELENIUM AND ITS REMARKABLE 
PROPERTIES are fully described in Scientific 
American Supplement 1430. The paper is illustrated 
by numerous engravings. Price 10 cents. For sale 
by Munn & Co., Inc., and all newsdealers. 
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expe 
Machinery. Expert w 
NATIONAL 
Dept. 2, 412 


We uenuieenene Metab 
Specia.ties of all kinds, 
to order; sangeet 
ment; lowest prices. Send perfect sa 
Cincinnati, O. 


for low estimate and best oe advice 
HE 
118-124 North 


EAGLE MFG. CO., Dept. A 
BEstvaca FEISsteUSA 


MODELS» Hoso ¥en om 


ORKS § 
WE MANUFACTURE FOR YOU 


Novelties and Gpediattice of all kinds by contract. 
workmen; exceptional factory facilities. Prices 
¥ rite for estimate on your 


wor! 
AJAX HARDWARE MFG, CO., 1191 MILITARY ROAD, BUFFALO, X. ¥. 


P| ELESCON 


Experimental & Model Work 


Circular and Advice Free 
Wm. Gardam & Son, 82-86 Park Place, N. ¥- 


A a 
STAMPS LETTERS & FIGUI 
ORT-CONN 


MASON’S NEW PAT. WHIP HOISTS 

whe Ly Nabiley inchiqns 00 guseterts 

Manufactured by VOLNEY W. MASON & CO., [ne 
Providence, R. L., U.S. A. 
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September !4, 1912 
Sturtevant 


Aeronautical Motor 


@ First model made private flights two years ago. 


@ Improvements made and motors perfected 
and announcement of putting on the market 
made just previous to the New York Aero 
Show, May, 1912. At this show conceded 
to be the best constructed motor on exhibit. 


@ Used by Phillips Ward Page in a Burgess- 
Wright biplane at Boston Aviation Meet, 
July, 1912, in every event without adjustment 
or repair to the motor. 


@ Adopted as standard equipment by Burgess 
Company and Curtiss and used in their school 
daily for two- passenger flights. 


@Favorably commented on by Army 
Engineers. 


@Backed by the guarantee of the largest 
builders of air moving machinery in the world. 


@The only engine equipped and making 
flights with perfected muffler. Has exhaust 
valve lifter and crank for starting 
aviator’s seat. 


from 


@If you want such a motor that shows ten 
hour continuous runs at full load, send for 
catalog No. 200 and ask for copies of test 
sheets and power Catalog shows 


features 


curves. 
construction and gives complete 


specifications. 


B. F. Sturtevant Company 
Hyde Park, Boston, Mass. 
And Principal Cities Of The World 


Lies went off as free nitrogen in the air. 
It is estimated that since the first by- 
| product coke oven was built in this coun- 
try in 1893, and up to the present time, 
|} the coke coked in the old-fashioned bee- 
| hive ovens where the nitrogen was ruth- 


lessly wasted in fire has amounted to 
about 810,000,000 tons. Had this been 
coked in by-product ovens the volatile 


| nitrogen of the coal would have yielded 
| twenty-three pounds of ammonium sul- 
| phate per ton or a total of 9,315,000 tons, 
| which at $60 a ton had a 

value of $558,900,000. would 

not be all. Had 
| covered, it would have been used on the 


would have 
But this 
this ammonia been re- 
soil as a fertilizer and the crops would 
have increased fully 20 per cent, and the 
|} saving would 
| more. 
“The waste and the utilization of sul- 
| phur both enormous and depend 
| largely on local conditions. We produce 
| sulphur cheaper than any other country 
| in the world, sell it at perhaps the high- 
| est price, and in the form of sulphur diox- 
ide discharge it in the air from the stack 
of a single smelter in quantities almost 
as large as those utilized throughout the 
country from sulphur and domestic pyrite 
put together. If the sulphur discharged 
into the air from this one smelter were 
converted into sulphuric acid it would 
furnish more than enough sulphur acid 
for the total fertilizer industry of the 
United States. This country is producing 
annually about 3,000,000 tons of sulphuric 
acid—the basis of all chemical industry— 
of which approximately one half is used 
in the manufacture of fertilizers. The 
total amount of sulphur dioxide dis- 
| charged into the air in the country would 
| unquestionably suffice to make more than 
| 8,000,000 tons of sulphuric acid.” 


have been many millions 


are 





The American Road Congress 
HAT not less than $250,000,000 would 
be saved to the country in the cost of 


No Other Paint Will in = 
Give You These Results [4 Whi} 


because Rice’s Mill White corrects the defects 
of other paints sold for industrial plants. Cracking, 
flaking and rapid yellowing are unknown in the 
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hundreds of plants where this paint is used. }aaalM 
Made under our secret process of treating the 


vehicle that caries the pigment. 


RICES MILL W 


ATE 


“The Paint that Brims Over with Sunlight” 


has highest light efficiency—is most sanitary—has highest 


Let us tell you what this modern paint will do for you: 


If you have 20,000 or more square feet of ceiling and 
wall space to cover, write us on r letter head, 

we will send you fe board 

tile-like surface, and our 


Address Department E, 
U. S. GUT TA PERCHA PAINT CO., 





It flows easily and requires less time in 


and 

showing its 

let, ‘“A Clean Plant.’ 
E 


free a sa 





rovidence, R. I. 








down 


opportunities. 


story of the Navy 


lay, promotion, travel, etc. 
Send today, and you won’t forget to. 
tion, Box 39 , Navy Department, Washington, D. C. 


UNITED STATES NAVY 


Shall You Be One 
of these 4000? 


RE you going to be one of the 4000 new men the U. S. 
Navy wants this year? 
the Navy without looking into it ? 

Multitudes of men fail in life by refusing to investigate 


he Navy is one big opportunity: an opportunity to step 
out of a humdrum life inte a life of changing scenes, spice and 
variety; an opportunity to educate yourself by study and travel ; 
an opportunity to learn a trade or work at one you now know (the 
Navy employs 50 different trades); an opportunity to save money and 
retire after 30 years’ service on 4 of your highest pay and allowances, 
If you are between 17 and 25, call at the nearest Navy Recruit- 
ing Station —we’ll send you the address—and hear the complete 


Or send for ‘The Making of a Man-o’-Warsman,” a free book 
that tells everything you want to know about Navy life, work, pay, 
Have your parents read it, too. 





















Or are you going to ‘‘turn 











Address, Bureau of Naviga- 








|hauling the present record breaking crop | 
lit 20 per cent of the public highways of| 

















If you were going 
to buy a safe what 
would you do? 


Would you look for the best ? 
Or would you shop for the cheapest? 


Our half century experience build- 
ing strong Safes (Safes that prove 
in every big fire) makes us feel 
pretty certain that we can con- 
vince you of the superior quality 
of our product. 


The great volume of business en- 
ables us to make price attractive 
too. 


Safes for Office and Home $30 
and up, according to size. 


No matter where you are, we can 
supply you with a Safe. A request 
for a catalog or for a salesman to 


call will be instantly complied with. 


Herring-Hall-Marvin Safe Co. 


The OLDEST and LARGEST Safe Company in America 
400 Broadway New York City 


| secretary of the American Road Congress, 


| 
the country were improved, is the asser-| 


tion of J. E. Pennybacker, Jr., executive | 


which is to be held in Atlantic City Sep- 
tember 30th to October 5th. Mr. Penny- 
backer, before becoming the secretary of | 
the American Association for Highway | 
Improvement, which, with the American | 
Automobile Association and the National 
Association of Machinery and Material | 
Manufacturers is holding a convention at | 
Atlantic City, was the chief of the Road | 
Management Department in the United | 
States Office of Public Roads, has made | 
a comparative study of the cost of haul-| 


ing crops over good and bad roads. 
In an interview Mr. Pennybacker said | 
that it will be merely a matter of a few} 
years before 20 per cent of the public | 
highways of the United States will have | 
been improved. At the present time little | 
over 8 per cent of the public highways are | 
of the improved type. 
“The Governments’ prediction that the | 
crop now being harvested will exceed any | 
previous year’s yield,” said Mr. Penny-| 
backer, “should serve to call attention to} 
the great losses that are being sustained | 
by farmers and consumers in the hauling | 
of crops. It is estimated that the im-| 
provement of the main roads of this coun- | 
try, approximately 20 per cent, would | 
result in an annual saving of at least} 
$250,000,000 in the cost of hauling alone, | 
which would be sufficient to improve} 
50,000 miles of road at a further cost of | 
$5,000 per mile. In five years this would | 
improve 250,000 miles, which would be | 
sufficient to bring the total mileage of | 
improved roads up to 20 per cent. | 
“There are more than 25,000,000 farm | 
horses and mules in the United States, | 
valued at $2,700,000,000; about 1,500,000 | 
horse-drawn vehicles valued at $83,000,-| 
000, and more than 450,000 automobiles | 
valued at about $500,000,000. A deprecia-| 
tion of 5 per cent, caused by the wear | 
and tear of bad roads, would amount to 
$164,000,000 annually, which at $5,000 per | 
mile would be sufficient to build 32,800 | 
miles of improved roads. 
“These are but a few great economic 








Instructive Scientific Papers 
on Timely Topics 
Price TEN CENTS EACH by Mail 
ARTIFICIAL STONE. By L. P. Ford. A paper 
of immense practical value to the architect and 
builder. Scientihc American t 1500. 
THE SHRINKAGE AND WARPING OF TIM- 
BER. By Harold idge. An excellent pres- 
entation of modern views ; fully illustrated. Scien- 
tic American Supplement 1500. 
CONSTRUCTION OF AN INDICATING OR 
RECORDING TIN PLATE ANEROID 
BAROMETER. By N. M i 


jontoe Hopkins. 


ise illustrated. Scientihe American Supplement 


Order through your newsdealer or from us 
MUNN & CO.,, Inc. Publishers 


361 BROADWAY NEW YORK CITY 
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eronattical 


Cloth 


and 


Naiad 
ero Varnish 


Manufactured Especially for 
Aeroplanes, and Used by 
Aviators of Prominence 


Sample books, including data and prices, 
sent on request 


The C. E. Conover Co. 


101 Franklin Street, New York 
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Mr. Auto Owner 


Aren’t you sick and tired 
of paying Garage Bills 




















You can save the first year, 50¢ to 100% the 
cost of a Pruden System Garage — the 
standard portable, fireproof garage. 

Pruden System Construction was put on 

the market three years ago in perfected 

state, after 10 years of preliminary work. 

During this time buildings were put out 

on an experimental basis only. Pruden 

System Buildings are now in use in every 

part of the country as Garages, Bunga- 

lows, Boathouses, Warehouses, Con- 
struction Job Offices, Implement 

Shelters, etc. This is the firat and 

only system that does away with framing. Siding, 

roofing, ridges, etc., all consist of patent 


metal units. which int and support 
each otber, so that no framiug 1s necessary. 


Pruden 
aibes 


















PRUDEN SYSTEM GARAGES are 
as strong. durabie and handsome as mason- 
ry. They are fire, weather and vandaiproof. 
Simply indestructible. The first cost is the 
cost Never need repairs. No painting even. 
unless to match other buildings. Can be efected on 
rented property. An ornament to any property. Erect- 
ed in a few hours. Skilled labor unnecessary. Easily 
taken down and moved. Prompt shipment of all orders 
from stock. You can have your Pruden System Garage, 
delivered and erected within a very short time. Freight 
prepaid East of the Rocky Mountains. 
WRITE TODAY FOR CATALOG, mentioning 
name and model number of your car. We can then 
write you specific information regarding the garage best 
suited to your needs as to size, equipment. etc. 


METAL SHELTER COMPANY 


5-52 W. Water St., St. Paul, Minn. 
Patentees and Sole Manufacturers. Praden System Pui'/ives 










Have your car at home 


ina Pruden System 
Portable Garage 


Fireproof 











EXACO , 
MOTOR OIL 















Usually 


lame on the products. 


his troubles. hell answer, 
ly he'll put the | 


sometimes not. 


But, 


motor 
Some- 


tire well treated — 


is a rule 





Th " ( one. » a good 
kept f infl , t overloaded, not s« raped against curves, not run in ruts or 
tra ‘ ervice 
i} c easy of solution, Che answer is Texaco Motor Oil. 
Pexac nand of the man who drives a car. It lubricates per- 
fe : : ver of your motor, doing away with scarred cylinder 
valls and pitted valves It burns absolutely clean, eliminating the sooting and 
eving of spark ys It shows a zero cold test and will not congeal at that 
mpera rh a he three cardinal virtues of a lubricating oil. 
But reme } 1¢ Dest of oils like the best of tires must be properly 
l t 1s \ 1 maximum t ervice, ; 
We have prepared a booklet on the proper use of lubricants It is called 
f ¥ 4 t Motor Lubrication."" We want every car owner to read it. For F 


Dept. D. 6 Washington Street, New York City. 


THE TEXAS COMPANY 


NEW Y« 
PRANCH OFFICES 
New Orleans 


Atlanta 


f ni Ae Norfolk 


7 ; Philadelphia St. I 
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Commerce Follows the Flag 
The 
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Annual sales of Underwoods 
exceed by many) thousands 
those of any other amar eer 

«i. 


‘‘The Machine Ye | 


Damerweed Typowtiter Companyl 
CINCORPORATED) 
Underwood Building New York § 


Branches in All Principal Cities 
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facts. Once the people realize the great 
waste involved in bad roads, there will be 
| little delay in the improvement of 


| main arteries of commerce throughout the 
country.” 


The Antiquity of the Raingage 


\ 


HEN and where was the raingage in- 
vented? The fact that the customary 
|aseription of this invention to Benedetto 
| ¢ ‘astelli, in the year 1639, 

|the real antiquity of the instrument was 
| pointed out in the Sc1entTIFIC AMERICAN of 
| December 24th, 1910, p. 504. 


connection it was noted that the great im- 


In the same 


of rainfall in its relation to rice- 
to the rain- 
as early 


portance 
construction of 
year 1442 


growing led 


gages in Korea as the 
A. D.: 


strument 


while 


in response to 


quirements in Palestine—described in the 


Mishna, carries the history of raingages 
back to the first century of the Christian | 
era. 


A further contribution to this subject is 
published in the Quarterly Journal of the 
Royal Meteorological Society for January, | 
1912. The writer, Jogindra Nath Samma- 
dar, some pertinent information 
from a book entitled ‘‘Arthastra,”’ 
Science of Polities,’’ written by Chanakya, 
the 
|founder of the Maurya dynasty in India, 
and dating from the fourth century B. C. 

In the chapter on the 
of Agriculture”’ this early work states: 

“The quantity 
|eountry of Jangala is 
|}much more in Anupanam countries; 
dronas in the country of Asmakas 
India); 23 dronas in Avanti (Konkan) 


quotes 
.< 


half a 
1314 


16 dronas, 


in 
borders 


quantity 
the 


immense 
countries), 


an 


(western of the 


channels are made use of in agriculture. 


When one-third of the requisite 





| and closing months of the rainy season, and 
| two-thirds in the middle, then the rainfall 


is considered very even.” 


known in India as early as the fourth cen- 
| tury B.C. As to the drona, the writer only 
tells us that it was “a cubic 
| hence, even if we knew its value, we should 
|need also to know the surface area of the 
raingage in order to interpret the statistics 


measure ;”’ 


| give n above; 
rainfall, in linear measure, are independe nt | 
of the dimensions of the gage. 
Another passage in the same work seems 
| to indicate that ancient Indian meteorology 


more elaborate than any we have to-day: 

“Three are the clouds that continuously 
rain for seven days; 
minute drops; 
with the sunshine.” 





Announcement 
Wwe beg to announce a new depart- | 
ment of the ScrENTIFIC AMERICAN, 
devoted to the interests of present and 


prospective owners of motor-driven com 
mercial vehicles. 

The department will contain: 

Discussions of Live Topics. 

Real Experiences of Motor Truck Own- 
ers, showing how the power vehicle works 
out in actual practice in various lines of 
commercial service. 

Obstacles overcome and economies 
fected by the 
and electric horse. 

Up-to-date 
improvements in auto trucks and delivery 
wagons. 

Advice on the care and upkeep of motor 


vehicles. 


Information Bureau will be conducted, 
which the Editor offers unbiased advice 
to 
ques- 


will endeavor 
as possible any 


transportation, and 
swer as completely 
tions that may be put to him relating to 
mechanical features, operation and man- 
agement of commercial vehicles. 
The first issue of this Department will ap-| 
ScrentTiFIC AMERICAN of 


motor 


pear in the 





tember 21st. 
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is far indicating | | 


a much earlier use of the in-| | 
agricultural re-| 


The | 


famous minister of Chandragupta, the | 


“Superintendent | | 
of rain that falls in the} 
Southern || 
; and || 
Apparantam | 
Himalayas, and the countries where water- | 


quantity | 
of rain falls both during the commencement | 


These explicit statements certainly point | 
to the fact that some form of raingage was | 


whereas modern statistics of | | 


used a classification of cloud forms mucb | 


80 are they that pour | 
and 60 are they that appear | 


ef- | 
introduction of the gasoline 


information on the latest | 
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EXTINGUISHER 
Will 
PREVENT 
This Huge 
Fire Loss 


In the United 
States, approxi- 
mately $1,000,- 
00,000 was ex- 
pended for build- 
ing construction 
in a single year, 


Nearly one-half 
the value of all this 
building construc- 
tion was destroyed 
by fire in that same 
year. 


The total cost 
of fires, exclud- 
ing that of forest 
fires and marine 
losses butinclud- 
ing excess cost 
of fire protection 
due to bad con- 
struction and ex- 
cess premium for insurance, 
amounted to over $456, 485,- 
000, a tax on the people 
exceeding the value of the 
gold, silver, copper and 
petroleum produced in the 
United States in that year. 


The total fire cost in this 
country is five times as much 
per capita as in any country 
in Europe. 





Size 3 im. in diameter; 
14 im. jong. 


Weight 5 ths. filled. 
Always ready for use. 


It is no exaggeration to 
say that four-fifths of the 
fire loss in this country 
could have been obviated 
entirely, if the fires had 
been fought at the start. 


Pyrene Fire Extinguishers ai¢ 
the most effective known. 


Pyrene employs a new 
principle in fire fighting. 
It does not stamp out ofr 
wet .down. 





Brass and nickel-plated Pyrene Fire Extinguishers 
= the only one-quart extinguishers included in 

he Lists of Approved Fire Appliances issued by 
= National Board of Fire Underwriters. 








Pyrene when subjected 
to a temperature of 200 de- 


grees F. or over, is trans- 
formed into a heavy, dry, 
cohering, non - poisonous 


gas blanket, which com- 
pletely surrounds the flame 
and smothers it. 


Weight 5 lbs. filled, Length 14 inches, 


Diameter 3 inches. 
Enameled Metal - - $6.00 
7.00 


Solid Brass - 
Heavy Nickel Plate - 8.00 


Write for illustrated booklet. 


PYRENE MFG. CO. 














1358 Broadway, New York City 
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As small as your note book and tells the story better. 


The Vest Pocket 


KODAK 


A miniature Kodak, so capable that it will convince 
the experienced amateur, so simple that it will appeal to 


the novice. So flat and smooth and small that it will go 


was Oe aS 


readily into a vest pocket, yes, and dainty enough for milady’s hand bag. 


And the Vest Pocket Kodak is efficient. 


It is small, almost tiny, but the carefully selected meniscus achromatic 


lens insures good work; the Kodak Ball Bearing shutter with iris diaphrapm stops and Auto-time Scale give it a scope 


and range not found except in the highest grade cameras. 


Loads in daylight with Kodak film cartridges for eight 


exposures. Having a fixed focus it is always ready for quick work. Has reversible brilliant finder. Made of metal with 


lustrous black finish. Right in every detail of design and construction. Pictures, 15% x 2% inches. Price $6.00. 


An important feature is that the quality of the work is so fine, the definition of the lens so perfect that enlarge- 
ments may be easily made to any reasonable size, and at small cost—to post card size (3% x 5%) for instance, at 15 cents, 





Size 


Kodak Catalogue, free at the dealers or by mail. 


EASTMAN KODAK CO.,, 
ROCHESTER, N. Y., The Kodak City. 




















JUST PUBLISHED 2 4 New and Authoritative Bock 









Aviation is a predominant topic in the 
mind of the public, and is rapidly becom- 
ing one of the greatest goals of develop- 
ment of the progressive engineering and 
scientific world. In the many books that 
have already been written on aviation, 
this fascinating subject has been handled 
largely, either in a very “‘popular” and 
more or less incomplete manner, or in an 
atmosphere f mathematical theory that 
puzzles beginners, and is often of little 
value to aviators themselves. 


There is, consequently, a wide demand 
for a practical book n the subject—a 
book treating of the theory only in its 
direct relation to actual aeroplane design 
and completely setting forth and discussing 
the prevailing practices in the construction 
and operation of these machines. “ Mo- 
noplanes and Biplanes” is a new and 
authoritative work that deals with the 
subject in precisely this manner, and is 
mle to anyone interested in avia- 
10n. 


Mr. Loening, who has come in intimate 
contact with many of the most noted avi- 
ators and constructors and who has made 
a profound study of the subject for years, 
1s unusually well informed, and is widely 
Fecognized as an expert in this line. In 
a clear and definite style, and in a remark- 
ably thorough and well-arranged manner 

e has presented the subject of aviation. 
scientific exactness of the valuable 
and references, as well as the high 

character of the innumerable illustrations 


—=1 MONOPLANES 
i) = and BIPLANES 


THEIR DESIGN, CONSTRUCTION & OPERATION 


The Application of Aerodynamic Theory, with 
a Complete Description and Compar- 
ison of the Notable Types 


By GROVER CLEVELAND LOENING, B.Sc., A.M. 


and diagrams, renders this work easily the 
best and the most useful, practical and 
complete that has ever been contributed 
to the literature on aeroplanes. 


Following is a table of the contents : 


PART I. 
The Design of Aeroptanes. 


Chapter I. Introduction. Il. The Resistance of 
the Air and the Pressure on Normal Planes. Ill. 
Flat Inclined Planes. IY. The Pressure on 
Curved Planes. V. The Frictional Resistance cf 
Air. VI. The Center of Pressure on Flat and 
Curved Planes. VII. The Effect of Depth of 
Curvature and Aspect Ratio upon the Lift and 
Drift of Curved Planes. VIII. Numerical Example 
of the Design of an Aeroplane. 


PART IL 
Detailed Descriptions of the 
Notable Aeroplanes. 


Chapter IX. Introd 
Types of Monopl 


Biplanes. 





uction. X. Important 
XL Pi ypes of 





PART Ill. 
Comparison of Types. 


XIL. Comparison of the Prominent Types. XIII. 
Controlling Apparatus. XIV. Accidents. XV. 
The Variable Surface Aeroplane. Index. 





12mo. ( 6x8%4 inches) 340 Pages, 278 Ilustra- 
tions. Atttractively bound in cloth. 
Price $2.50 net, postpaid 


An illustrated descriptive circular 
will be sent free on application. 








MUNN & COMPANY Inc. Publishers 
361 Broadway New York 


Labor-Saving Devices 
@ To press a button and blow up a battleship, to swing a lever 
and see one hundred and fifty tons of iron lifted in the air and 
dropped neatly and precisely on the deck of a ship, to feed a 
strip of paper into one end of a printing press and to see issue at 
the other end in an hour 50,000 newspapers, folded and ready 
for distribution, these are only a few of the more obvious miracles 
wrought by labor-saving devices. 
@ In the October mid-month issue of the Scientific American, 
articles will be published on machines just as magical in their 
effect as these, but not so well known to the general public. 

Labor-Saving Devices and the Automobile 
@ First of all there are the labor-saving machines that have given 
us the cheap automobile. Mr. Theodore M. R. von Keler will 
write about them. He will take you through an automobile fac- 
tory and explain how the wonderful machine tools there installed 
do their work so rapidly, so efficiently that for a thousand dollars, 
more or less, you can buy a motor car far better than the vehicle 
sold for five times the money a few years ago. 
Making Duplicates for the Office 
@ Next there will be an article by Mr. H. S. McCormack on the 
Duplicating Machines used in the modern office. Mr. McCormack 
is a well-known expert on business efficiency. Many of the large 
corporations consult him. He has made a special study of dupli- 
cating devices. His article may be considered authoritative. 
Labor-Saving Devices in the Home 
@ An article on labor-saving devices in the home will show what 
the inventor has done to make housekeeping easy. 
Electricity on the Farm 

@ Lastly, there will be an article by Mr. Putnam J. Bates, a well 
known electrical engineer, in which he will set forth how elec- 
tricity may be used to reduce the farmer's labor. This will be 
the first of six articles Mr. Bates has written for the Scientific 
American on the subject of using electricity on the farm. Every 
one of the articles will describe an actual installation and not 
merely an electrician’s dream. 
@ Louis Fanchner supplies a striking colored cover done in the 
modern Munich poster style. 
@ Price 15 cents, on all newstands. 
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